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C-L-X installs “‘as is’. . . eliminates the cutting, threading, and 
pulling operations necessary with conventional duct or conduit. 


C-L-X is pliable...can be C-L-X is easily trained any- 
handled smoothly on a stand- where, in continuous, long- 
ard size reel. length runs. 


= j 


- a 
C-L-X installs without the 
need for benders, sand, el- 
bows, or similar fittings. 


C-L-X is versatile. It can be 
installed with clamps, in 
trays or ladders, or directly 
buried in the ground. 
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METALLIC STRIP 


How C-L-X is made. 


Just glance at these time-and- 
work-saving features of C-L-X 
Cable Systems by SIMPLEX. 


You'll see how easily this packaged 
combination of cable and pliable, imper- 
vious metallic sheath installs. You'll see 
why it cuts installation cost to a fraction 
of that required for conventional cable 
and duct. Then find out how much 
money today’s easiest-to-install cable 
system can save you. 

C-L-X is available with plastic-jacketed 
sheaths of steel and with sheaths of 
aluminum, bronze, or copper — with or 
without plastic jacket. It’s the choice 
of chemical plants, oil refineries, paper 
mills, utilities, industrial plants — wher- 
ever severe environmental conditions 
exist. Write today for your free, illus- 
trated brochure on C-L-X. 


Simplex 


WIRE & CABLE CO. 
Cambridge, Massachusetts « Newington, N.H. 
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| Buildings Featured 


From Molise H. GOLDSTEIN, ‘04 

An article “A Century of American 
Building” in the [April] Technology 
' Review shows only two photographs 
of the more contemporary work, leav- 


| ing the gap from the earlier date up to 


1958. There should have been many 
more photographs of some of the ex- 
cellent illustrated material of the later 
syears. Do you not think that Mr. 
Mann, the author of the article, could 
"be induced to supplement his very in- 
with an additional 
article? 


Goldstein, Parham & Labouisse 


New Orleans 12, La. 


Will Martin Mann, °41, please con- 


' sider Mr. Goldstein’s request? Build- 


| ings in the Centennial architectural ex- 
hibit at M.I.T. which were not shown 
"in The Review were: 


' Pioneer Works: The Roots of Con- 


‘temporary Structures; Iron Fronts 
and Early Skyscrapers 


' St. Mary’s Church, Chicago, 
» Augustine D. Taylor, builder. 

Manufacturing Building, New York 
(City, 1848-49. James Bogardus, build- 
er. 

Printing Plant, Harper and Broth- 
ers Printing Company, 1854-55. John 
'B. Corlies, architect; James Bogardus, 

builder. 

Department Store, E. V. Haugh- 
Wout and Company, New York City, 
1857. John P. Gaynor, architect; Dan- 
tel Badger, builder. 

Produce Exchange, New York City, 
| 1881-84. George B. Post, architect and 
eng neer. 

Tower Building, New York City, 
1888-89. Bradford Gilbert, architect. 


1833. 


Wide-Span Domes and Vaults in the 
Nineteenth Century 


United States Capitol, Washington, 
DC., 1792-1828, 1856-64. Will'am 
Thornton, Thomas U. Walter, and oth- 
ers, architects; Montgomery C. Meigs 
Band August Schoenborn, engineers. 

(Continued on page 60) 
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PROFESSORS RETIRING | this 
vear (listed on page 4) include B. 
Alden Thresher, ’20, Director of 
Admissions, who is shown above 
at a party given for him. 





This issue concludes Volume 63 of 
The Review. Number 1 of Volume 64 
will be published October 27, 1961. 
An index to Volume 63 will be sup- 


plied this fall to readers requesting it. 
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Pietro Belluschi 


Honorary Alumni 


NEWLY ELECTED honorary mem- 
bers of the M.LT. Alumni Associa- 
tion are Dean Pietro Belluschi of the 
School of Architecture and Planning 
and Professor Robert R. Shrock of 
the Department of Geology and 
Geophysics. 

Born in Italy in 1899, Dean Bel- 
luschi studied engineering at the 
University of Rome and came to 
this country on an exchange schol- 
arship in 1923. At M.LT. since 
1951, he has gained widespread rec- 
ognition as one of the country’s fore- 
most architects. 

Professor Shrock was born in In- 
diana in 1904, educated at Indiana 
University, and a member of the 
University of Wisconsin’s faculty 
before he came to M.I.T. in 1937. He 
has headed his department since 
1949, contributed to the literature 
of the earth sciences, and served as 
a geological consultant to many 
companies and government bureaus. 


Faculty Promotions 


THE M.I.T. Corporation’s Execu- 
tive Committee has approved the 
appointment of Carroll L. Wilson, 
32, as Professor in the School of 
Industrial Management and the pro- 
motion to the rank of Professor of J. 


4 





Robert R. Shrock 


Harvey Evans in the Department of 
Naval Architecture and Marine En- 
gineering, Roland B. Greeley in the 
Department of City and Regional 
Planning, and Thomas B. King in 
the Department of Metallurgy. 


Faculty Retirements 

PRESIDENT Julius A. Stratton, ’23, 
has announced the retirement of 
nine members of the Faculty: 

James A. Beattie, ’17, Professor 
of Physical Chemistry. 

E. P. Brooks, ’17, Professor of 
Industrial Management. 

Arthur C. Hardy, ’18, Professor 
of Optics and Photography. 

Richard F. Koch, Assistant Pro- 
fessor of Modern Languages. 

Frank M. Lewis, Professor of 
Marine Engineering. 

John R. Markham, ’18, Professor 
of Aeronautical Engineering. 

B. Alden Thresher, ’20, Director 
of Admissions. 

Walter G. Whitman, ’17, Professor 
of Chemical Engineering. 

Karl L. Wildes, ’22, Professor of 
Electrical Engineering. 

“All have given long and devoted 
service to the Institute,” said Dr. 
Stratton, “and we sincerely hope 
all will continue in one way or an- 
other their close associations with 
the Institute.” 





Student Affairs Dean 


JOHN T. RULE, ’21, Dean of Stu- 
dents since 1956, will turn over his 
administrative duties to Professor 
Kenneth R. Wadleigh, °43, this sum- 
mer and return to teaching as Pro- 
fessor of Engineering Graphics. Pro- 
fessor Wadleigh’s title will be Dean 
of Student Affairs, but he will retain 
his professorship in the Department 
of Mechanical Engineering, where 
he has been head of the heat power 
laboratory. 

In announcing the change, Presi- 
dent Julius A. Stratton, ’23, noted 
that there have been “significant ad- 
vances in every aspect of student 
life at the Institute” during Dean 
Rule’s administration, and expressed 
his delight that “a member of our 
faculty with the interest and compe- 
tence of Professor Wadleigh is to 
undertake with enthusiasm this great 
responsibility.” 

Professor Wadleigh joined the 
Faculty in 1946 after serving as a 
Naval officer flight test engineer with 
the National Advisory Committee 





Kenneth R. Wadleigh, ’43 


for Aeronautics. He received the 
Goodwin Medal for teaching in 
1952, and was a visiting lecturer at 
Cambridge University in England in 
1953-1954. 

He has maintained a constant in- 
terest in student affairs since coming 
to M.I.T. as an undergraduate in 
1939, and in his new post will de- 
vote special attention to educational 
matters affecting undergraduates. 
He will work closely with the Deans 
of the Schools, the Heads of Depart- 

(Continued on page 6) 
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Found 
in an 
old desk 


When this spool of tape was new, 
the twentieth century had not yet been 
born. Salty old Captain Brixey owned 
the Kerite business and was making 
cable history. 

His Kerite wire had been used for 
a 300-mile railway block-signal system 
... the longest aerial cable of its time. 
A Kerite 1,000,000 circular mil power 
cable laid in the Gowanus canal was 
already ten years old in 1908 and “just 
as good today as it ever was and 
giving the best possible service.” 

One of the Captain’s most colorful 
Projects was the Kerite cable laid 
along the Panama Canal, the first tele- 
graph connection between North and 
South America. The joints were made 


with Kerite splicing compound (Kerite 
insulation in tape form). These joints 
were not only dielectrically sound but 
had to match the cable insulation in 
terms of insulation resistance and 
capacity in every way. Thirty miles of 
this cable were submerged, but in jun- 
gle and water, cable and tape stayed 
in service for over forty years. 

A lot of time has gone by since this 
spool was young. 

Yet this old tape is apparently as 
flexible and strong as on the day it 
was made. 

The Kerite Co., 30 Church St., New 
York 7, N. Y. Agents in all principal 
cities. A member of the Railway 
Progress Institute. 


KERITE 


Premium grade insulated wire and 


cable ... friction tape, splicing com- 
pound tape, rubber cement. 














Increased technical responsibilities in 
the field of range measurements have 
required the creation of new positions 
at the Lincoln Laboratory. We invite 
inquiries from senior members of the 
scientific community interested in par- 
ticipating with us in solving problems 
of the greatest urgency in the defense of 
the Nation. 


RADIO PHYSICS 
and ASTRONOMY 


RE-ENTRY PHYSICS 


PENETRATION AIDS 
DEVELOPMENT 


TARGET IDENTIFICATION 
RESEARCH 


SYSTEMS: Space Surveillance 
Strategic Communications 
Integrated Data Networks 


NEW RADAR TECHNIQUES 
SYSTEM ANALYSIS 


COMMUNICATIONS: Techniques 
Psychology 
Theory 


INFORMATION PROCESSING 


SOLID STATE Physics, Chemistry, 
and Metallurgy 


A more complete description of the Laboratory’s work will 
be sent to you upon request. 


All qualified applicants will receive consideration for employ- 
ment without regard to race, creed, color or national origin. 


+ 


Research and Development 


LINCOLN LABORATORY 
Massachusetts Institute of Technology 
BOX 28 

LEXINGTON 73, MASSACHUSETTS 




















Individuals Noteworthy 
(Continued from page 4) 





ments, and the Committee on Un- 
dergraduate Policy. As in the past, 
his office will be concerned with stu- 
dent counseling, the residential en- 
vironment, and other aspects of stu- 
dent life outside the classroom. 

Professor Wadleigh’s wife is the 
daughter of the late Professor Don- 
ald S. Stockbarger, °19, and they 
have two children. 


New Posts 


NAMED in the news recently were 
the Alumni whose elections, pro- 
motions, and appointments are re- 
ported below: 

Thomas A. Fearnside, ’31, as 
Vice-president, Stone and Webster 
Engineering Corporation . . . John 
Page, ’31, as Chief Engineer, Chi- 
cago Office, United States Gypsum 
Company . .. Donald G. Fink, 
"33, as Vice-president for Research, 
Philco Corporation; 

John C. Russell, ’35, as a part- 
ner, Singmaster and Breyer, New 
York City . . . Willard P. Green- 
wood, °’36, as Vice-president in 
Charge of Manufacturing , Forbes 
Lithograph Manufacturing Com- 
pany ... Evan A. Edwards, ’37, 
and M. Wren Gabel, ’39, respec- 
tively, as Assistant Director, Film 
Services Division, and as a member 
of the Executive Committee, East- 
man Kodak Company; 

Thacher H. Fisk, ’39, as Presi- 
dent, United States Trademark As- 
sociation . . . Monroe R. Brown, 
42, as Vice-president-Administra- 
tion, Piasecki Aircraft Corporation 
. . . Edward O. Vetter, ’42, as 
President, Metals & Controls Inc. 

. Virgilio Barco-Vargas, ’43, as 
Colombian Ambassador to Great 
Britain . . . Robert L. Plouffe, ’50, 
as Vice-president, Director of Engi- 
neering, STELMA, Inc., Stamford, 
Conn. 

Leroy W. Janson, ’48, and Stan- 
ford B. Jones, ’51, respectively, as 
Vice-president in Charge of Manu- 
facturing and Engineering, and as 
Chief Engineer, Sprague and Hen- 
wood, Inc., Scranton, Pa... . 
Zenas Crocker, 3d,’52, as Executive 
Vice-president, Nixon-Baldwin 
Chemicals, Nixon, N.J. . . . Rob- 
ert T. Donohue, ’53, as Director, 
Systems Research Laboratory, Geo- 
physics Corporation of America. 

(Continued on page 10) 
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RANDOM SIGNAL VOLTMETER—Model 12A1 


A true rms voltmeter with long averaging time, 
high peak factor and extended low frequency re- 


sponse. WRITE FOR BULLETIN 55. 


RANDOM SIGNAL CORRELATOR—Model 13A1 


Provides an output voltage whose mean square 
value is proportional to the cross correlation 
—— any two input signals. WRITE FOR BULLE- 
| ; 


AERODYNAMIC INSTRUMENTATION - RANDOM SIGNAL MEASUREMENT INSTRUMENTS 


SPECIFICATIONS 
Frequency Range 2 cps to 250 kc, +.2db 
Time Constant 16 seconds 
Peak Factor 10 or more 






2 cps to 250 kc, +.2db 
20 mv rms to 40 v peak 
to peak, each channel 


Frequency Range 
Input Signal Range 





Single and two channel, constant current, quanti- 
tative hot wire anemometer systems, including 
probes, filters and cables. For the measurement 
of velocity, turbulence, and large scale fluctua- 
tions in air or other gases. 


HOT WIRE ANEMOMETER—Model HWB2 
Single channel anemometer whose amplifier has 
continuously variable RC compensation to match 
any hot wire with a time constant between 0.23 
and 30 milliseconds. WRITE FOR BULLETIN 36B. 


TWO-CHANNEL HOT WIRE ANEMOMETER SYSTEM 
Model CCB 


System comprised of Model HWB2 Hot Wire Ane- 
mometer, Model HW! Sum-Difference Control Unit, 
and Model 12Al Random Signal Voltmeter in 
single cabinet. Model CCB can be used to measure 
longitudinal and transverse turbulence compo- 
nents. WRITE FOR BULLETIN 57. 





SPECIFICATIONS 
Correct Response 2 — 100,000 cps 
Output Impedance 200 ohms 
(cathode follower) 
Wire Current Constant heating cur- 
Circuits rent supply. 0 — 30) 


ma, front panel metered 
and controled. 





HOT WIRE ANEMOMETER—Model 54A1 

A completely transistorized circuit maintains con- 
stant the resistance ratio of a hot and a cold 
filament by means of a feedback amplifier. Pro- 
vides a continuous accurate measurement of the 
mass velocity of air or other gases. Velocity is 
read directly on a meter and an external output 
is provided for chart recorder or oscilloscope. 
WRITE FOR BULLETIN 61. 


Ga'vanometer Heating current meas- 

Circuits urement — + % ma. 

Hot wire d.c. voltage 

measurement + 1 mv 

SPECIFICATIONS 

Standard Meter a 0-1000 fpm 
Range B 1000-2000 fpm 
C 2000-4000 fpm 

Accuracy 0-1000 fpm — 10 fpm 


+ 5% of reading 
1000-4000 fpm—better 
than 5% of reading 


Probe immersion 32° F to 200° F 

Temperature Range Calibration charts fur- 
nished. 

Sensing Unit Probe is %” dia., 9” 


long. Features replace- 
able, factory calibrated 











MICROMANOMETER—Model MM3 

Model MM3, which operates on a nulling principle 
first proposed by Prandtl, permits the precise 
measurement of small pressure differences. Buty! 
alcohol is the standard manometer fluid although 
a variety of other fluids including mercury may 
be used. Pressure differences may be read be- 
tween a reference and any of three pressure 
channels without changing connections. Optimum 
resolution is achieved through the use of an 
optical meniscus reader and backing mirror. 
WRITE FOR BULLETIN 17A. 


CARLETON REET « CAMBRIDGE 4 


plug-in tip. 
SPECIFICATIONS 
Maximum Pressure 2” of manometer fluid 
Difference 
Resolution +0.0001” of manometer 
fluid 
Accu:acy +0.0002” of manometer 
fluid 


ae OR’ Mum ened 2.20], 7 Werek, 
























In the engineering-construction field 


Only Scientific Design 
MAKES NEWS in the 





Only SD - designer and 
concentrates 


In its first 15 years 
Scientific Design Company has 
designed or constructed 

91 chemicai!i plants in 

12 countries for 
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Vapor Phase 
Oxidation 


ETHYLENE OXIDE—SD’s direct air oxidation 
process accounts for 20 plants in 8 countries 
for 14 companies. About 4 of the world’s 
ethylene oxide capacity, nearly 700,000,000 
pounds per year capacity. 

MALEIC ANHYDRIDE AND FUMARIC ACID—SD 
process accounts for 19 plants in 8 countries 
for 17 companies. About 24 of world’s 
maleic anhydride capacity, 250,000,000 
pounds per year capacity. 

PHTHALIC ANHYDRIDE—4 plants for 3 com- 
panies in 3 countries. Plus NEW ortho-xylene 
convertible catalyst shifts economics of 
phthalic anhydride in favor of ortho-xylene. 


Liquid Phase 
Oxidation 


OXIDATION OF XYLENES—by the fundamentally 
new M-C Process (once an SD affiliate)— 

5 plants in 3 countries for 5 companies. 
Terephthalic acid, isophthalic acid, phthalic 
anhydride, trimellitic anhydride. 

NEW ADIPIC ACID PROCESS—by air oxidation 
of cyclohexane—1 plant. 


Company continually 
world chemical industry 


builder of chemical plants -— 
also on the development of chemical processes 


Monomers 
and 
Polymers 


ISOPRENE—by NEW Goodyear—SD 
process from low cost propylene— 
1 plant. 


MONOVINYL CHLORIDE—from acetylene 
or ethylene—2 plants. 


ETHYLENE GLYCOL (fiber grade)—8 plants 
for 8 companies in 5 countries. 


SIMPLIFIED LOW COST POLYVINYL 
CHLORIDE PLANTS—10 plants for 
8 companies. About 4% of U. S. capacity 
made by SD licensees. , 


NEW A.G.F.0. POLYETHYLENE PROCESS— 
simplified plant—1 plant. 


Chiorinated 
Compounds 


PERCHLOROETHYLENE—2 plants. 
CHLORINATED METHANES—1 plant. 


Fermentation 
CITRIC ACID—2 plants. 





RECENT SD ORIGINAL CONTRIBUTIONS IN IMPORTANT FIELDS OF CHEMISTRY 


New 
Technology 
on the Way 


New Phenol Process 


New Cyclohexanone, Cyciohexanol, 
Caprolactam Processes from 
Cyclohexane 


New Epichlorohydrin Process 


New Isomerization and 
Crystallization Techniques for 
Manufacture of Ortho-Xylene, 
Para-Xylene, Ethylbenzene, from 
Mixed Xylenes 


New Vinyl Acetate Process 
New Styrene Process 


And Other Processes 


PLUS MANY THIRD PARTY 
PROCESSES LICENSED 
THROUGH SD 


SCIENTIFIC DESIGN COMPANY, INC. 


Catalyst Development Corporation, New Jersey 
SD Plants Ltd.,London + Société Francaise des Services Techniques S.a.r.!., Paris 
Full Time Technica! Representatives in Mexico, Japan and India 


THE SD GROUP: 


* SD Plants Inc.,New York * 


The Leader in Development, Design 
and Construction of Chemical Piants 


EXECUTIVE OFFICES: TWO PARK AVENUE, NEW YORK 16, NEW YORK 


SD Plants Canada Ltd., Toronto 


80-200 
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A MEMBER Of the M.I.T. Faculty for 


wo rld’s 25 years, John M. Lessells, Associate 


Professor of Mechanical Engineer- 
* * ing, Emeritus, died in Cambridge on 

most efficient May 17 
Born in Scotland February §5, 
. 1888, he attended Heriot Watt Col- 
seawat er lege in Edinburgh and the University 
‘ 5 ‘ of Glasgow. During World War I, 
he served Rolls-Royce and the Bri- 
distillation tish War Office. He came to the 
United States in 1920 and for 11 


plant wae years was with Westinghouse Elec- 








tric and Manufacturing Company as 
manager of the applied mechanics 
division and later as engineering 
manager of the turbine and diesel 
department. As a consulting engi- 
neer he was responsible for some of 
the mechanical details of the 200- 
inch telescope at Mount Palomar. 
Professor Lessells had been 
awarded the Bernard Hall Prize of 
the Institution of Mechanical Engi- 
neers in 1926, and shared the Levy 
Medal of the Franklin Institute in 
1941. He wrote many professional 
papers and for 15 years was tech- 
nical editor of the Journal of Ap- 
plied Mechanics. 
: . He is survived by his wife, Gladys 
.»-SO economical to operate it pays | Jackson Lessells. 


(Continued on page 74) 








out even where rainfall is plentiful 





The 600,000 gallon per day Weirwater Plant on the Island of Guernsey BUILT BY 
in the English Channel provides “rain insurance” to a thriving agri- W. J. BARNEY CORP. 
cultural industry. Significant is the fact that this is the first seawater Fe a. 












. Cm 
distillation plant in an area of more than adequate rainfall and yet a a a 
Weirwater Plant proved to be the most economical solution. High mim ote 
local fuel cost dictated a maximum economy design and Guernsey’s 


Plant produces more than 22 gallons of Weirwater for every pound of ag apne egg 
fuel, making it the world’s most efficient seawater distillation plant. When you plan to build 


You'll be thinking of cost—and 
WeiPTP Gh WG € \gG@ Bridge: how to keep it at a minimum. 

You'll aim for the earliest com- 
SO Broad Street, New York, N.Y. pletion date. And you'll want to 


mee : be free from time-consuming fol- 
Combining the experience of 


G. & J. Weir Limited of Scotland and the Chicago Bridge & Iron Company, U.S.A, low-up while the work is going on. 
You'll need a dependable 
weirwater builder. 


W. J. BARNEY CORPORATION 
Founded 1917 
INDUSTRIAL CONSTRUCTION 
101 Park Avenue, New York 
Alfred T. Glassett, ‘20, President 


Oo Gr . t.. Ge ll a a \— i — 
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Kinsman Mfg. Co. Inc. 
M.I.T. Class of ’36 


(G, ; 
S/C AROUND THE WORLD—Congratulations M. I. T. 


JULY, 1961 


With deep gratitude we express our thanks for the engineering 
knowledge which has played a vital role in the development of 
a technically and musically precise instrument enjoyed by 
people the world over. 


K 
Na sud 


ELECTRONIC } HOME 
TgdautSs 


Kinsman Mfg. Co. Inc., Laconia, New Hampshire b 


Earle V. Kinsman, President 











EMERSON & CUMING, ING. 


Canton, Massachusetts Gardena, California 


Engineers and Manufacturers 
of 
Dielectric Materials 


STYCAST® 
ECCOBOND® 
ECCOSORB® 
ECCOFOAM® 


ECCOSHIELD® 


IN RECOGNITION AND APPRECIATION 


The Alumni Associated with Emerson &? Cuming, Inc. 
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the comcept 


the company, 


the challenge 


hydronmnautics 


the comcept 





HYDRONAUTICS . . . a revolution in the science of hydro- 


dynamics . . . the application of modern research techniques 
to the solution of fluid flow problems in the naval and indus- 
trial fields. HYDRONAUTICS is fast becoming part of our 
technical language . . . the word... the concept... the 


company. 


the company 





The HYDRONAUTICS staff includes recognized leaders in their 
fields .. . they are in the forefront of new and bold develop- 
ments including 100 knot supercavitating hydrofoil boats, 
high speed displacement hulls, compact pumps, the world's 
largest supercavitating propeilers, and other dramatic new 


concepts in ship propulsion. 


the challenge 
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HYDRONAUTICS, Incorporated is unique in its scope; our 
specialists possess ‘whole spectrum" capabilities for research 
in hydrodynamics and related subjects. They are now 


engaged in: 


Theoretical Research on supercavitating and ventilated flows, 





hydrofoil craft in a seaway, wave resistance of ships, hydro- 
dynamic noise, underwater ordnance, and flows in and 


under ground effect machines. 


Advanced Engineering and Design of hulls, hydrofoil sys- 





tems, hydraulic pumps, nozzled propellers and subcavitating 


and supercavitating propulsion systems. 


Experimental Research on cavitation damage to materials, 





ground effect machines, turbulence, hydrodynamic noise and 


boundary layer effects. 


HYDRONAUTICS joins with its own M.I.T. men in sending 
best wishes to M.I.T. on the celebration of its 100th anni- 


versary: 


Marshall P. Tulin, $.B. '46, $.M. '49 (XVI) 
Vice-President and Director 


Professor Philip Mandel, (XIII) 
Director 


Virgil E. Johnson, Jr., S.M. °'55 (1) 
Chief Engineer 


Gershon Kulin, Sc.D. "55 (1) 

Jia Ding Lin, Sc.D. "60 (1) 
Jacob Ausiaender, $.B. '56 (XIII) 
Francis J. Turpin, $.M. ‘57 (1) 
John A. Mercier, $.M. '61 (XID 
Reuven Leopold, $.B. ‘61 (Xill) 


Robert A. Grace, $.M. "61 (1) 


Exciting careers are being lived, here at HYDRONAUTICS, 
amid the challenge of modern research in hydrodynamics. 
Career applicants are always considered without regard to 
race, creed, color, or national origin. 


For project information or career opportunities please 
address inquiries or resumes to Mr. Phillip Eisenberg, 
President. 


HYDRONAUTICS, incorporated 
research in hydrodynamics 


offices and laboratory in the 
Washington, D.C. area 
200 Monroe Street, Rockville, Maryland 
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INSTRON 
offers 

a new 
dimension 

im precision 
materials 
testing 








The ‘“‘new dimension’? It’s Instron’s capacity to do more 

. . and do it more accurately. Here are a few examples: 

Instrons today are being used to test materials ranging from 
acetate to zirconium with electronic precision . . . to study 
single metal crystals to reveal new facts about the nature of 
twinning . . . to test high strength steel . . . to examine single 
fibers of cotton, wool, and human hair . . . to obtain accurate 
yield points in fine wire . . . to record toughness of paper, using 
special digitizer and print-out equipment . . . to study memory 
effects and physical properties of plastics . . . to examine special 
alloys at high temperatures. 

Instron’s “new dimension” — its capacity to do more things 
more accurately — enables R & D programs to move ahead 
faster, often into areas unapproachable with conventional 
testing equipment. 
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Today's Swift 
Technological Pace 
Affects Insurance 
Coverage Too! 











YOUR Insurance Picture 
Can Change Overnight! 


Among our clients are leaders in Chemical 
and Paper Manufacturing, Transportation, 
Electronics, Nuclear Physics, Atomic Energy 
and many others. 


F & E knows from experience how 
quickly today’s accelerated pace changes 
manufacturing processes, and creates new 
insurance exposures with respect to the 
protection of company property, products, 
employees, and business operations. 


Keeping ahead of this constant change is 
a specialty at F & E. Whether up or down, 
we evaluate these changes in terms of flexible 
insurance programs which take into account 
these newly created situations and anticipate 
the future. 


Let us help you streamline your insurance 
to fit today’s fast changing requirements. You 
incur no obligation by a friendly, preliminary 
review with an F & E insurance specialist 
in your field. 





a is 
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* 


Now “(Ge o) 
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INSURANCE © 


60 CONGRESS STREET, BOSTON 


MONTREAL - NEW YORK + TORONTO 
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A Federal Licensee Under the Small Business Investment Act of 1958 


C 





NARRAGANSETT CAPITAL CORPORATION 
TEN DORRANCE STREET, PROVIDENCE 3, RHODE ISLAND 


Serving Research Based Small Business 


© As Financial Consultants 
e As a Technically Knowledgeable 
Capital Resource 


A. H. Hartman '41, Vice President 
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ROD & REEL Sporting Boot 








DEFROSTER Insulated Pac 


CONVERSE 


The Brand in Demand 







SKIDGRIP 
Tennis and Boating Shoe 


worn by 
JACK KRAMER 


Chuck Toulor ALL STAR Basketball Shoe 





CONVERSE 
RUBBER COMPANY 
MALDEN 48, MASSACHUSETTS 


L. P. SANBORN ‘17 ° A. H. WECHSLER ‘21 ° F. L. HALL ‘25 ° R. E. GLADSTONE “40 


JULY, 1961 17 








. our warmest greetings in this ieeloanial year. May your dedication 
to truth and progress continue to inspire the highest strivings of 


the American people .... the best ambitions of American industry. 
American-Saint Gobain Corporation, Box 929, Kingsport, Tenn. dA. 


AMERICAN-SAINT GOBAIN CORPORATION 


FACTORIES IN: KINGSPORT, TENNESSEE ... JEANNETTE, PENNSYLVANIA .. . ARNOLD, PENNSYLVANIA ... OKMULGEE, OKLAHOMA 
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B. E. JaMeES °32. Pres-dent 
JoHN A. Moca, Jr. °57 
WILLIAM H. BUTCHER ‘59 
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air cooled condensers 


C).. hundred tons in a single unit! The toughest, the 
finest, the most efficient and the most ruggedly built air cooled 
condensers on the market! That’s the McQuay Aircon line with 19 
sizes from 7! to 100 tons to enable you to meet any requirement. 
Condenser circuits can be split to handle multiple compressor applications 
which make capacities unlimited. 

The McQuay Seasontrol, available as an accessory, offers automatic 
head pressure control for use any time of the year, winter or summer. ei Tip TO 
Opposed blade face dampers and corresponding controls also are available * 
for automatic operation. 100 TONS 

For the very best in air cooled condensers, see your representative, or Tit et 
write to McQuay, Inc., for catalog No. 629—1601 Broadway N. E., 
Minneapolis 13, Minnesota. 
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VERTICAL OR HORIZONTAL es 
AIR FLOW MODELS 


INC. 


AIR CONDITIONING « HEATING « REFRIGERATION 
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Operations Lvaluation Group 








IS THE OLDEST CIVILIAN 
ORGANIZATION 

IN THE COUNTRY ENGAGED 
IN OPERATIONS RESEARCH 


The ultimate argument of the diplomat 
is still the threat of force; the conduct of 
war is still the business of the soldier and 
sailor. But in this era of sensitive political 
situations and nuclear peril, the immense 
complexities of armed combat have placed 
the scientists of the Operations Evalua- 
tion Group in a position of uncommon 
responsibility. 

-E.G. is the oldest civilian organiza- 
tion in this country engaged in operations 
research. Specifically we provide the Chief 
of Naval Operations and Fleet Com- 
manders with an analytical basis for 
decision making on matters of tactics, 
strategy, composition of forces, employ- 
ment of weapons and equipment, and 
research and development needs. 

Imaginative scientists and mathema- 
ticians with advanced degrees are invited 
to join our scientific staff. Positions are 
available at our facility in Washington, 
D. C. and at the Applied Science Division 
near the M.I.T. campus in Cambridge. 
The appointments are permanent and 
well remunerated, and the peripheral 
benefits are indeed worth exploring. 


Positions available in Cambridge. 
Direct your inquiry to: 
Dr. Jacinto Steinhardt, Director 


OPERATIONS EVALUATION GROUP, M.I.T. 


Washington 25, D.C. 
292 Main St., Cambridge 42, Mass. 


All applicants will receive consideration for employment without regard to race, 
creed, color of national origin. 
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Designed and built by TI, CAT (Centralized Automatic Tester) 
is used in the production operations of the Semiconductor- 
Components division to classify and evaluate semiconductor 
devices. This sophisticated system — typical of TI production-line 
mechanization — performs over 20 transistor tests at 1800 per hour. 


Research in Tl’s Central Research & Engineering complements the R&E 
activities of the product divisions and optimizes TI’s total technical 
effort. Shown above: nuclear magnetic resonance spectrometer used to 
study water adsorbed on semiconductor surfaces; part of a long-range 
semiconductor surface study program 


FROM FUNDAMENTAL RESEARCH 


TO mass PRODUCTION... 
YOU'LL FIND MAXIMUM DIVERSIFICATION AND OPPORTUNITY AT TI 


Where is your primary interest? In the widely diversified activities at Texas Instruments, career opportunities 
range from research studies to production engineering — and beyond, into marketing and administration. The 
broad scope of TI operations requires an unusual range of scientific and engineering support at all levels. TI’s 
dynamic atmosphere provides an exciting climate for stimulating, meaningful work ...for personal achievement. 
Managed by engineers and scientists, the company is dedicated to the principle of individual scientific freedom 
—a policy that has carried Texas Instruments, and the men who have joined it, to the forefront of the industry. 
For information on how you can grow with TI, write to the representative of the area that interests you. Ask for the 
“Careers at Texas Instruments” brochure which outlines opportunities for the qualified professional man. All quali- 
fied applicants will receive consideration for employment without regard to race, creed, color, or national origin. 


BUILD YOUR CAREER AT TEXAS INSTRUMENTS 


APPARATUS DIVISION (Government Products Group: J. R. Pinkston, Dept. C-15, Box 6015, Dallas 22, Texas) Research, design, development, and 
manufacture of systems and equipments for such areas as reconnaissance, airways control, undersea warfare, missile and antimissile, navigation, etc. ; 
radar, sonar, infrared, microwave, optics, magnetic detection, telemetering, intercom, etc. (Industrial Products Group: D. G. Turner, Dept. C-15, Box 
66027, Houston 6, Texas) Design, development and manufacture of industrial electronic instrumentation; transducers, circuit and instrument packaging, 
meter movements, interpreting equipment. 

GEOSCIENCES DIVISION (Geosciences Department: P. M. Ralph, Dept. C-15, Box 35084, Dallas 35, Texas) Basic and applied research, systems design 
and development in seismic surveillance, seismic communications, gravity measurements for geodetic purposes. (Geophysical Service Inc.: R. D. Everett. 
Dept. C-15, Box 35084, Dallas 35, Texas) Gathers, processes and interprets seismic, gravity and magnetic field data on world-wide contract basis, primarily 
for petroleum industry. 

SEMICONDUCTOR-COMPONENTS DIVISION (C. A. Besio, Dept. C-15, Box 5012, Dallas 22, Texas) Research, design, development, and manufacture of 
transistors, diodes, rectifiers, and other electronic components including capacitors and resistors. Special studies in materials purification and analysis, 
surface treatment, circuit design, circuit applications. 

METALS & CONTROLS INC. (J. Hickey, Dept. C-15, 34 Forest Street, Attleboro, Mass.) Research, development and manufacture of clad metals, thermo 
static and electrical controls and protective devices, nuclear fuel elements, components, and cores. 

CENTRAL RESEARCH & ENGINEERING (A. E. Prescott, Dept. C-15, Box 5474, Dallas 22, Texas) Basic and applied research in solid-state physics, materials, 
devices, data systems, and earth sciences. Emphasis on semiconductors, electroluminescence, ferromagnetics, resonance, low-temperature phenomena, 


dielectrics, infrared, others. 


INSTRUMENTS 


INCORPORATED 


TEXAS 
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NEW WAY TO 


Measuring News from ls) 





MEASURE MILLIVOLTS 


aboard ship, in the lab, on the production line 


A faster, more precise method for making low-level 
DC voltage measurements is now provided by Non-Linear 
Systems, Inc., for scientific, industrial and military applica- 
tions. The new, single-package NLS V60 Digital Milli- 
voltmeter is a full 4-digit instrument that averages 80 
measurements per minute for such applications as strain 
gage and thermocouple measurements, calibrating milli- 
volt devices, process monitoring, and semiconductor 
research and testing. Because it’s a digital voltmeter, the 
V60 can be read at a glance from close or afar in total 
darkness or sunlight, without parallax error. 

The V60 features +0.01% precision (ability to 
repeat readings within close limits) a degree of 
precision unattainable from pointer meters, strip chart 
recorders, or combination of a digital voltmeter and pre- 


DEL MAR, CALIFORNIA 





Andrew F. Kay, Class of 1940, NLS President 
Richard C. Wynne, Class of 1942, NLS Vice President 


amplifier. Accuracy is +0.1% of reading or +10 micro- 
volts. Range is +00.01 to +99.99 mv. A scale factor 
control allows the V60 to display its readings directly in 
units of pressure, weight, length, strain, stress, speed, etc. 
Input impedance is 10 megs at balance. Input terminals 
are completely isolated from ground, making AC and DC 
common mode rejection extremely high. 

Please contact NLS for additional information on 
the V60 or any other NLS digital voltmeter. 
V60 complete $1,625 
© MOOEL VER Pidivne ee 














non-linear systems, inc. Originator of the Digital Voltmeter 


Robert 8. Landay, Class of 1938, NLS Project Manager 
Henry Reinecke, Class of 1960, NLS Project Manager 
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COLORFUL ORMICA SURFACED 
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DECORATIVE LAMINATE 





TOILET PARTITIONS 


DISTINCTIVELY DESIGNED BY 


FLUSH-METAL 


Practical, permanent beauty and years of trouble-free service may be 
expected from Formica surfaced Flush-Metal toilet partitions. Formica 
laminated plastic resists all kinds of abuse, never needs refinishing, stays 
bright and new-looking, and is easy and economical to maintain. Where 
beauty is a factor, where traffic is heavy, where durability is a must, 
Formica surfaced partitions, quality constructed by Flush-Metal, are the 
answer. 

Choice of colors, patterns, woodgrains is almost limitless. They can be 
selected to blend or contrast with other room appointments. 


Flushung compartments provide an 
unobstructed floor for efficient cleaning 


PARTITION CORP. JEROME P. SCHOOLER: "56 
46-10 - 11th STREET © LONG ISLAND CITY 1, N. Y. 


Additional quality features found 
in all Flush-Metal products: 


5 FLUSH-METAL ml 


1. Exclusive Brass Hardware " 
2. 302 Stainless Steel Fittings . 


This Flushwing wall-hung design pro- 
vides the maximum in _ sanitation 
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TWO 
EXAMPLES 
of Flush-Metal 
Toilet 
Partitions 
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MODEL HLFC-120 


106 FREQUENCY CONVERTER 


MODEL HLPC-t2g 


so00oCc 


20 KC 


AUDIO RESPONSE CHART 


LOG FREQUENCY CONVERTER 


with plug-in one, two, or three decade log discriminator network. 
FEATURES: 


PRINTED IN USA 


Frequency accuracy not previously feasible in automatic log-log response plotting. 
APPLICATIONS: 


For use with X-Y plotters in automatic plotting of the characteristics of servos filters, 
amplifiers, acoustical components, etc. 


NEW ENGLAND REPRESENTATIVE: 
J. M. LANCASTER CO. « TR 3-8893 
65 Concord St. Framingham, Mass. 
E. V. Hardway, Jr.—Pres. (“Class of 1941”) 


houston instrument corporation 
P. 0. BOX 22234 v HOUSTON 27, TEXAS MOhawk 7-7405 


Specialists in linear and log, flat bed recording techniques. Manufacturers of electronic 
laboratory instruments including X-Y and T-Y* Recorders. 
*Trademark 
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Instruments on Foxboro- 
designed Console indicate, 
record and control reactor 
temperatures, flow, steam 
generator level, pressures, 
conductivity, as well as 
computing Btu’s. Pressur- 
ized-water type reactor 
was designed and built 
by Alco Products, Inc., 
Schenectady, N. Y., for 
the U. S. Army Corps of 
Engineers. 





Snow-Millers cut tunnels to connect various facilities of Camp 
Century. Under-ice equipment is fully protected from Arctic 
environment. 


Instrument reliability a must 


A complete community, buried 24 ft. under the ice 
this is the U. S. Army’s Camp Century on the Greenland 
icecap, 800 miles from the North Pole. 

The Foxboro-instrumented nuclear power plant - 
built on 10 separate skids—provides power for the remote 
base. Its core of uranium will produce a year’s supply of 
steam and electricity before refueling. 

This installation is just one example of the integrated 
control systems designed and built by Foxboro for the 


power and process industries throughout the world. 
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24 ft. deep tunnels are covered permanent)y with metal strips. 
Powdered snow, blown back over them, forms roof of tunnel. 


this Army base in Greenland 


Foxboro — an international organization welcomes 
inquiries from graduates for production and sales engin- 
eering positions at the home office, or at one of the 61 
U. S. branch offices. The Foxboro Company, 33 Norfolk 


Street, Foxboro, Massachusetts. 
*Reg. t 


FOXBORO 


REG. v.S. Par. Orr 


S. Pat. Of. 





i] 
an 











DANIEL G. O’CONNOR, President AUSTIN J. O’CONNOR, Executive Vice-President 


THOMAS O'CONNOR & CO., INC. 


STRUCTURAL ENGINEERS 


AND BUILDERS 


KENDALL SQUARE, CAMBRIDGE, MASS. 
UNiversity 8-7330 


AUSTIN J. O‘CONNOR—'19 THOMAS H. O’CONNOR—’30 
EUGENE T. SULLIVAN—‘33 
THOMAS F. GALVIN—’33 


WILLIAM A. SHEA—‘’36 


THOMAS H. O’CONNOR, Vice Pres. and Clerk THOMAS D. O’CONNOR, Treasurer 
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Creative technitahiptellects constitute a very substantial 
percentage oPeur nearly 5,000 employees. Our 15 
or so really great sttentists — national authorities 

on electronics, computers, propulsion, optics, magnetic 
phenomena, solid-state physics, applied mathematics 
and other phases of aerospace science — are.only a small 
fraction of the full range of Kollsman brain power. 


Our hundreds and hundreds of highly specialized 
engineers and technicians are an all-important part of 

it, and so are our master lens grinders who can hand- 
polish a lens to tolerances of a few millionths of an inch. 


AEROSPACE Some of these men can trace their career back to 
f i\ the days when Kollsman became a household word 
INTELLECTS among fliers as the flight instrument company. We 

still are. But ever since the boundary between air and 


space disappeared, we have been finding ourselves more 
and more in the space part of the aerospace business. 


Some people think, for example, that we are the 
astronavigation company today. And we may easily 

be the company for the particular aerospace business 
you have on your mind. Our best minds — the industry's 
leading aerospace intellects — are at your service. 


Here is what we are delivering to our customers 
today: = Astro Trackers # Automatic Astro Compass 
ws Air Data Computers # Electromechanical 
Systems # Missile Components & Systems 

a Jet Engine Instruments # Flight Instruments 
# Kollsman Integrated Flight Instrument System 
= Optical Systems & Components # Doppler 
Computation Systems # Sextants (Periscopic, 
Handheld, Photoelectric) = Controls for 

Aircraft, Missiles & Space Vehicles 

s Flight Simulator Instruments 

= Laboratory Test Instruments 


If you are interested in your career possibilities with us, why not write to Mr. John Whitton, at: 


KOLLSMAN INSTRUMENT CORPORATION _ 80-08 45TH AVENUE, ELMHURST 73, NEW YORK 
SUBSIDIARY OF STANDARD KOLLSMAN INDUSTRIES, INC. 
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® RAPID 
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Second Century Fund Progress 


REPORTING to Alumni gathered on campus on June 
12, Second Century Fund leaders announced that they 
had enlisted thousands of workers and received pledges 
amounting to $40,250,000. The sum being sought in 
their campaign to strengthen M.I.T. is $66,000,000. 

Class gifts totaling nearly $750,000 were announced 
at the annual Alumni Luncheon in the Great Court, 
and spokesmen for all three classes reporting gifts this 
year promised that final figures would be higher. The 
classes, their representatives, and the sums given to 
date were: The Class of 1911, Howard D. Williams, 
$110,954; the Class of 1921, Raymond A. St. Laurent, 
$440,300; and the Class of 1936, Robert E. Worden, 
$195,787. 

Chairman James R. Killian, Jr., ’26, of the Cor- 
poration, acknowledged these gifts, and also spoke at 
a forenoon meeting of workers for the fund. The Insti- 
tute, he emphasized, now is in a favorable position “to 
exert unprecedented leverage to strengthen American 
education.” 

General Chairman John J. Wilson, ’29, presided and 
spoke at the fund workers’ meeting. He praised in par- 
ticular the work being done by Donald P. Severance, 
38. Others who spoke were Philip H. Peters, 37, Area 








Organization Chairman; Joseph R. Mares, °24, of 
Houston; Robert E. Worden, 36, of Philadelphia; and 
John A. Long, °33, and Earl P. Stevenson, °19, of 
Boston. 


The SCF Chairman’s Gift 


JOHN J. WILSON, ’29, Secretary of the M.I.T. Corpora- 
tion and General Chairman of the Second Century 
Fund, and Mrs. Wilson have contributed $500,000 to 
the fund in the form of an endowed professorship. 

In announcing the gift, President Julius A. Stratton, 
°23, said: “This generous gift from Mr. and Mrs. Wil- 
son recognizes that the heart of any great educational 
institution is its faculty, and it is to the outstanding 
competence of its faculty that M.I.T. owes its reputa- 
tion. We need to continue to improve faculty salaries, 
and we are counting on the establishment of funded 
professorships, of which we have too few, as an aid to 
this improvement. Such professorships serve this dual 
purpose of strengthening our faculty and of releasing 
funds to raise the Institute’s salary base. This gift from 
Mr. and Mrs. Wilson establishes the second of eight 
funded professorships which we are seeking under our 
Second Century Fund. For this reason, their generosity 
is especially timely and gratifying.” 








THE NEW PRESIDENT of M.LT.’s 
Alumni, D. Reid Weedon, Jr., ’41, at 
left, and the retiring president, Clarence 
L. A. Wynd, ’27, both received gavels 
at the Alumni Day Luncheon. 
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THE CLASS OF 1911 gave Dr. Kil- 
lian a clock that runs backward at the 
Alumni Luncheon. Howard D. Wil- 
liams, ’11, is at the left, and the lady 
in the center is Mrs. Julius A. Stratton. 


WITH THE MACE (at top of page), 
Mr. Wynd led the commencement day 
procession. The exercises are reported 
with additional pictures on pages 34 
to 39 of this issue of The Review. 
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A $3,275,000 Contract From ARPA 


OF CONTRACTS totaling $13,375,000 recently made with 
five universities by the Advanced Research Projects 
Agency under the Department of Defense Interdiscipli- 
nary Materials Laboratory program, M.I.T. received 
$3,275,000. 

Jack P. Ruina, Director of ARPA, announced the 
contracts, and President Julius A. Stratton, ’23, an- 
nounced that M.I.T. would use the funds for the support 
of basic research in the new Center for Materials Science 
and Engineering. 

The study of materials is being pressed because of the 
requirements of new technologies and the need for a bet- 
ter understanding of fundamental processes underlying 
the performance of both familiar and new materials. The 
scientific objectives of the program now planned will lie 
principally in four active fields considered likely to lead 
to important results and to attract an increasing number 
of students: 

Magnetic and low-temperature research. 

Semiconductors and their application to devices. 

Electronic materials development and preparation. 

Solid-state structure studies by advanced techniques. 

The new program will increase M.I.T.’s materials re- 
search about 25 per cent and require additions to the 
Faculty and staff. It will be organized under the direc- 
tion of a committee headed by Institute Professor John 
C. Slater. 


The Alumni Day Program 


THIRTEEN Classes held reunions on the weekend before 
Alumni Day and more than 1,000 Alumni and guests 
attended the departmental reunions and other events on 
the M.I.T. campus on June 12. 

Albert O. Wilson, Jr., °38, was chairman and John L. 
Danforth, ’40, was deputy chairman of the committee 
which arranged the luncheon, the symposium on “The 
University in World Affairs” (reported on page 42), the 
dinner in the Rockwell Cage, and the concert in the 
Kresge Auditorium by the Boston Pops Orchestra. L. 
Herbert Bigelow, ’01, provided flowers from Hawaii for 
the ladies, and Masaru Kametani, ’25, brought greetings 
from Japan. 





JOHN J. WILSON, ’29, announced 
that the Second Century Fund totaled 
$40,250,000 on June 12. 
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RAYMOND A. ST.LAURENT, ’21, 
reported that the gift of the 40-Year 
Class would exceed $440,300. 


A New Edition of “Cybernetics” 


THE M.I.T. pREss and John Wiley and Sons, Inc., have 
issued a new edition of Institute Professor Norbert 
Wiener’s 1948 work on “Cybernetics,” containing cor- 
rections and additions by the author. 

This famous book gave the study of “control and 
communication in the animal and machine” the name by 
which it now is known around the world. In the new edi- 
tion, the author shows that man-made machines can be 
endowed with the power to learn and to reproduce them- 
selves, and says that this possibility is leading to a new 
attitude in both engineering and biology. 


How Protein Is Produced 

WITH radioisotopes and a molecular “fingerprinting” 
technique developed at M.I.T., Howard M. Dintzis, 
research associate in Biology, has ended some of the 
uncertainty about how cells produce protein. 

The protein molecules found in all living things are 
chains of amino acids. Whether these acids are 
“stamped” into macromolecules, or assembled first in 
subsets, or added randomly or in an orderly way, has 
been the subject of much speculation. 

Dr. Dintzis has found strong indications that in cer- 
tain rabbit cells, acids are added to the chains in a 
steady, sequential way. Starting at one end, about two 
acids per second are added until the other end is 
reached and the job is done. 

The cells he studied produce hemoglobin. He took 
apart the molecular chains being produced in these 
very tiny factories, and he labeled the material avail- 
able to them thenceforth with tritium and radioactive 
carbon. After they had begun zipping these labeled 
acids into the chains they were producing, Dr. Dintzis 
located the tagged pieces in the output. To do this with 
sufficient accuracy, he employed a combination of 
electrophoresis and chromatography, called “finger- 
printing,” which was developed by Vernon M. Ingram, 
Professor of Biochemistry. 

A report on “Assembly of the Peptide Chains of 
Hemoglobin” by Dr. Dintzis appeared in the Proceed- 
ings of the National Academy of Sciences in March, 
1961, and he is now preparing a further report. 





ROBERT E. WORDEN, 36, said that 
the gift from members of the 25-Year 
Class would exceed $195,787. 
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The Crosby Lectureship in Geology 


THE ESTATE of the late Irving Ballard Crosby, °17, has 
been bequeathed to M.I.T. to establish a lectureship 
in geology in memory of his father, William Otis Cros- 
by, °76, one of the earliest geology graduates of the 
Institute and a member of its Faculty for more than 30 
years. The first holder of this lectureship will also be a 
noted alumnus, Joseph L. Gillson, °21. 

Professor Robert R. Shrock, Head of the Depart- 
ment of Geology and Geophysics, announced the ap- 
pointment of Dr. Gillson to give a two-term series of 
lectures On industrial minerals next year, at the same 
time that the bequest was announced. 

William Otis Crosby entered M.I.T. in 1871, only 
six years after the first class was registered. He be- 
came an assistant in paleontology in 1875, and then 
served successively as instructor in Geology (1878- 
1883), assistant professor (1883-1902), associate 
professor (1902-1906), and professor (1906-1907). 
He was chairman of the Department of Geology from 
1902 until 1907, when he retired at the age of 57 be- 
cause of deafness. Despite this handicap he continued 
consulting work until his death on December 31, 1925. 

Irving Ballard Crosby, the only child of William 
Otis Crosby, studied at both M.I.T. and Harvard and 
was associated for a few years with his father in con- 
sulting work. He then developed his own practice and 
was an independent consulting engineering geologist 
from 1925 until his death on September 18, 1959. 
His home was at 16 Ash Street in Cambridge, and 
much of his work was done in the New England States, 
Ontario, and Quebec. He also worked for the Corps 
of Engineers, U. S. Army, on such well-known sites 
as the Tennessee River project, the Fort Peck dam, 
and the St. Lawrence River project. Later his work 
took him to the Philippines, Chile, the Belgian Congo, 
India, Greece, and many other parts of the world. 
He was a member of many professional societies and 
a consultant to several government agencies. 

Under terms of his bequest, scientists of note in var- 
ious aspects of geology will be brought to the Institute 
to lecture. Dr. Gillson’s series of lectures in 1961-1962 
will be the first of these Crosby lectures. 

Dr. Gillson, who was an assistant professor and then 
associate professor at M.I.T. from 1922 to 1930, 
served E. I. du Pont de Nemours and Company as an 
economic geologist for more than 30 years. He is a 
former president of the American Institute of Mining, 
Metallurgical, and Petroleum Engineers, the Society of 
Economic Geologists, and the American Geological 
Institute. He is also the author of more than 30 tech- 
nical papers and received the Jackling Award in 1957 
for “significant contributions to technical progress in 
the fields of mining, geology and geophysics.” 


Edgerton’s Deep-Sea Cameras 


BEFORE taking off to photograph more parts of the 
ocean’s bottom this spring, Harold E. Edgerton, °27, 
Professor of Electrical Measurements, showed the 
M.I.T. Alumni Council at its May 22d meeting a half- 
microsecond flash of light and many of the pictures 
that he has obtained with such lights. 

For oceanographic work, he recently has been 
building—and testing in the Alumni Pool—new dou- 
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Two of the double-ended deep-sea cameras built at M.I.T. 
are shown here on top of four high-power strobe lights built 
to be used with them. Hooking them up are Curtiss D. Wiler, 
63 (left), and Professor Harold Edgerton, ’27. 


ble-ended cameras: At the same time that one frame 
of film is exposed to show what’s in Davy Jones’ locker, 
another is exposed to record the exact time, location, 
and whatever other data may be helpful later. Two 
such cameras have been built to withstand the pres- 
sure at a depth of 40,000 feet. 

Professor Edgerton added that he puts in a return ad- 
dress when he sends a camera to such depths so that any- 
one finding it will know what to do with it. 

This spring he was host at the Institute again to his 
friend Captain Jacques-Yves Cousteau and attended 
the presentation in Washington of the National Geo- 
graphic Society’s Gold Medal to Captain Cousteau. 

Clarence L. A. Wynd, ’27, the Association’s Presi- 
dent, presided at this final meeting for the year of the 
Alumni Council, and the reports presented included 
one from Edwin D. Ryer, ’20, chairman of the Alumni 
Fund Board. To date, Mr. Ryer said, the Fund had 
received contributions totaling $543,000 this year. 


The Distribution of Heat 


THE RESEARCH of Hoyt C. Hottel, ’24, Professor of 
Fuel Engineering, has figured in the design of industrial 
furnaces for three decades and has been applied to 
many purposes. This spring the Institute of Fuel in Lon- 
don awarded him the Melchett Medal in recognition of 
his contributions to the understanding of combustion. 

In a paper on “Radiative Transfer in Combustion 
Chambers,” which he presented in London, Professor 
Hottel explained how the advent of computers has made 
it possible to determine the distribution of heat in vari- 
ous parts of an industrial furnace. Such analysis should 
make it possible to design more efficient furnaces than 
those produced by cut-and-try methods. It also may be 
useful in solving a wide range of problems, including 
the scatter of atomic bomb radiation and heat transfer 
in the plasma power units now being studied. 
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The Dean’s Lectures at Purdue 


THE FIRST LECTURES of a series honoring Dean Emeri- 
tus Andrey A. Potter, 03, of Purdue University’s 
Schools of Engineering were given this spring at Purdue 
by Professor Joseph H. Keenan, ’22, of M.I.T. 

Professor Keenan’s lectures dealt with work done in 
thermodynamics in recent decades, and he explained 
how the general relations of classical, Gibbsian thermo- 
dynamics now are deduced logically from a single axiom 
of stable equilibrium. The purely phenomenological 
character of the science has been retained, he said, but 
new methods have been evolved which may prove even 
more powerful than those of statistical mechanics. 

He spoke particularly of the work of Professor George 
N. Hatsopoulos, *49, of M. I. T., whose idea it was to 
reduce the postulates of thermodynamics to a single 
statement; Robert B. Green, ’47, now of the Baker 
Platinum Company; and Professor Stephen J. Kline, ’52, 
of Stanford University. 

“We have already benefited,” he noted, “by making 
orderly a disorderly aspect of thermodynamic theory 
and by broadening our understanding of the phenomena 
of diffusion of charged and uncharged fluids. We see 
promise of accelerated progress in the direct conversion 
of heat to electricity resulting from application of ther- 
modynamics of irreversible processes. All our experi- 
ence indicates, however, that the applications to un- 
familiar processes always involve review of the classical 
elements of our subject to sharpen our concepts and our 
definitions.” 


Impressions of Nervi 


ONE OF M.I.T.’s Visiting Professors of Architecture 
this year was Pier Luigi Nervi, the builder of the 
Stadia for the 1960 Olympic Games in Rome and 
many other noted structures. Professor Nervi lectured 
in Italian, and after hearing him, Alfred M. Duca, a 
sculptor and research associate in Metallurgy, wrote 
of him as follows: 

“Like Maxwell’s Demon, Nervi seems literally able 
to get inside his materials and structures, ‘coverings’ 
as he calls them, and with rare native foresight alone 
builds with gravity-defying skill. In short, he has engi- 
neering judgment, that elusive quality sought in vain 
by all men, even great scholars, but possessed by few. 

“The profile of Professor Nervi’s architecture is the 
magnificent expression of an inspired man who has 
created, possibly, the most inventive and daring archi- 
tectural forms of our time. . . . 

“The clear direction of his work derives from a pro- 
found respect and admiration of the classic simplicity 
of other cultures and their aggregate engineering skills; 
thus enabling him to assure a constant dialogue between 
his material and his technology. . . . 

“His architectural expression is never an arbitrary 
form or the fashionable idiom of the day, but a repre- 
sentation of current technology, fundamental and for- 
mal. Mathematical laws may evolve as Nervi’s reality, 
but it is his full sympathy and intuition as an artist that 
is ultimately reflected in his appropriate use of material 
and the essential integrity in the particular details of 
his work... . 

“Nervi is perhaps more fortunate than he knows to 
have lived in Italy rather than in America; had he lived 
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Pier Luigi Nervi and a model of Dartmouth’s field house. 


in America he might have become as great an archi- 
tect but his talent would probably have developed 
along different lines. When commissions as an archi- 
tect were denied him on the basis of youthfulness and 
lack of experience he decided to become a contractor; 
his bids were unbelievably lower than those of his com- 
petitors and his building times incomparably shorter. 
Nervi used prefabrication and production line tech- 
niques to shorten building times and thin concrete slabs 
reinforced with steel mesh to meet his standards of 
economy and beauty... . 

“Had Nervi done his work in America he could not 
legally have become an architect-builder, and trade 
unions would have found ways to discourage his labor- 
saving use of prefabricated concrete for extensive con- 
struction. He could never have built with the economy 
and speed which set him apart from his competitors in 
Italy, and he would have been hampered by hopelessly 
outdated and outmoded building codes. 

“Currently, however, his work is influencing the ar- 
chitecture of many countries, including America.” 


An Industrialist’s Problem 


INDUSTRY is dependent nowadays, Cecil H. Green, °’23, 
emphasized in a talk in Australia this spring, on two 
key divisions of people: “those with management abil- 
ity and those with scientific or technical know-how.” 
These two types, he said, must be proficiently inte- 
grated, and “one cannot have a true and deep interest 
in the factor of people in business without giving atten- 
tion to preparatory training, which in the end prescribes 
a direct interest in the process of education itself.” 

Mr. Green spoke at the University of Sydney as the 
guest of the Nuclear Research Foundation. He described 
the growth of Texas Instruments and Geophysical Serv- 
ice, and spoke warmly of assistance these companies 
had received from Professor Robert R. Shrock, Head of 
the M.I.T. Department of Geology and Geophysics. 
These firms now have a Student Cooperative Plan 
which introduces 20 undergraduates each year to indus- 
trial problems by means of lectures and assignments to 
company laboratories and field parties. 

“The future security of the Free World,” Mr. Green 
declared, “depends upon the interest and support which 
industry and government elect to give education.” 
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Gillette Advances SCF 


THE GILLETTE CoMPANy has contributed $590,000 to 
M.I.T.’s Second Century Fund with no restrictions on 
its use, but an expression of desire that preference be 
given to the support of basic research. 

“The Gillette Company is proud to have an oppor- 
tunity to contribute to the M.I.T. fund,” Carl J. Gilbert, 
Chairman of the Board, said when the grant was an- 
nounced. “We in Gillette have placed great emphasis on 
research and development and on engineering and owe 
no small measure of our success to the accomplishments 
of our scientific and technical staff. We feel sure that the 
future will see scientific and technological vision and 
competence playing an even greater role in our develop- 
ment. All of us in this community gain directly and 
indirectly from M.I.T.’s influence.” 

Chairman James R. Killian, Jr., ’26, of the M.LT. 
Corporation, said, “We are especially grateful to receive 
such a contribution from a Boston company-—the first 
industrial corporation in New England, in fact, to make 
such a large grant to our Second Century Program. 

“The destinies of New England and of M.I.T. are 
closely identified and always will be. It was the support 
of Bostonians that made possible the chartering of 
M.I.T. in 1861, and throughout its first century the In- 
stitute has been loyally supported by New England busi- 
ness and industry. We feel that we must depend upon 
New England to set the pace for corporate giving na- 
tionally.” 


DNA Photos from M.I1.T. 


ELECTRON MICROSCOPE photos made in the M.I.T. 
laboratory of Cecil E. Hall, °48, have figured impor- 
tantly in two recent developments in the study of DNA 
(deoxyribonucleic acid). 


Biologists regard this “chemical of heredity” as the 
carrier of the information needed for the production of 
enzymes and other proteins. Their models of the DNA 
molecule show two long strands of atoms twisted to- 
gether into a helix, like a spiral staircase. 

At Harvard, Dr. Julius Marmur and Professor Paul 
M. Doty have been separating and reuniting the DNA 
molecule’s strands. By such techniques they have pro- 
duced a hybrid DNA, from two different strains of 
bacteria, that works as well as natural DNA. Photo- 
graphic evidence of this was obtained with Dr. Hall’s 
help. 

At the Sloan-Kettering division of the Cornell Medi- 
cal College, Dr. Liebe F. Cavalieri and Mrs. Barbara 
Hatch Rosenberg have found evidence that some DNA 
consists of four strands rather than two. Photographic 
evidence in support of this contention also has been 
obtained in Dr. Hall’s laboratory. 

One of the photos of material supplied by Dr. 
Cavalieri is reproduced below. The arrows indicate 
Diplococcus pneumonia DNA particles which are sepa- 
rating. If the branches were single strands, they would 
probably be coiled randomly. Their thickness and ri- 
gidity suggest that each branch contains two strands. 


A Prize to Crossroads Africa 

E1GHT M.L.T. students expect to participate this year, 
as others did last year, in Crossroads Africa, an inter- 
national good-will program financed by private sources 
and the participants. In recognition of the opportunity 
this organization has given students to exemplify the 
ideals of tolerance, individual worth, and brotherhood, 
it was given a $500 Karl T. Compton Prize at this year’s 
Awards Convocation. Haim Alcalay, ’61, accepted the 
award, and students will use the fund in their work. 





An electron microscope photo of DNA, shadowed with platinum on a mica substrate, and magnified 100,000 times. 
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AT ITS 95th commencement exercises, the Massachu- 
setts Institute of Technology awarded 1,249 degrees to 
1,166 students. The total included 99 doctoral de- 
grees, 62 advanced engi- 
neering degrees, 421 
master’s degrees, and 
667 bachelor’s degrees. 
Each of 83 students re- 
ceived two degrees. 

The Rockwell Cage 
was filled for the exer- 
cises there on June 9 and 
hundreds more applaud- 
ed close-up _ televised 
views of the proceedings 
projected on a_ large 
screen in the Kresge Au- 
ditorium. 

Clarence L. A. Wynd, 
"61's President Jaffe ‘27, President of the 

Alumni Association, led 
the academic procession and James R. Killian, Jr., ’26, 
Chairman of the Corporation, presided. President 
Julius A. Stratton, ’23, presented the degrees as Deans 
of the schools called the roster of graduates. Investors 
of the Hood were Acting Dean John T. Norton, °18, of 
the Graduate School and Professor Patrick M. Hurley, 
°40, Chairman of the Faculty. 

Frank Stanton, President of the Columbia Broad- 
casting System, gave the address. The Reverend Wil- 
liam Augustine Wallace, O. P., gave the invocation 
and the music was provided by Victor Henry Matt- 
feld, organist, and the M.I.T. Brass Choir conducted 
by John Dean Corley, Jr. 

Officers who led the Class in the~procession were 
Ira J. Jaffe, President; Peter R. Gray, Vice-president; 
Joseph Harrington, 3d, Secretary; and Jerome H. 
Grossman, Treasurer. 

Seventeen members of the Class of 1911, with Ad- 
miral Luis de Florez as their marshal, and nine retiring 
members of the Faculty were guests of honor. Other 
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1,166 Students Receive Degrees From M.LT. 





CENTENNIAL celebration leaders and Compton prize 
winners in the Class included (from left) Joseph Harrington, 
3d, Robert Nagro, Jerome Grossman, and Peter Gray. 


honored guests included Vannevar Bush, *16, Honorary 
Chairman of the Corporation; Malcolm G. Kispert, 
°44, Administrative Vice-chancellor, and Dr. Albert 
O. Seeler, Medical Director. 

Doctoral candidates included Sherwood Fiske 
Brown, ’23, a member of the Lowell Technological 
Institute’s Faculty; James R. Slagle, “59, who has been 
totally blind since his first year in high school; and Lt. 
Michael Davis, a U. S. Naval Academy graduate who 
received a doctorate of science in Electrical Engineer- 
ing and a master’s degree in Naval Architecture, 
simultaneously. 

Three members of the Class of 1961 were to leave 
shortly for West Africa as participants in the Cross- 

(Concluded on page 58) 





APPLAUSE greeted Dr. James R. Slagle, ’57, accompanied 
(at left) by Dr. Bruce W. Shore, °60. The Investors of the 
Hood were Acting Dean Norton and Professor Hurley. 
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The Address Delivered at M.I.T.’s 95th Commencement Exercises 


An Edueational ‘Marshall Plan’ 


BY FRANK STANTON 
President of the Columbia Broadcasting System 


ET me first congratulate all of you who are receiv- 
L ing degrees here this morning. Throughout the 
world, the Massachusetts Institute of Technology has 
an unsurpassed reputation for excellence created by a 
century of the highest distinction in training excep- 
tional minds. As your impressive Centennial Convoca- 
tion this spring demonstrated, you have won recogni- 
tion in high places everywhere as serious, responsible 
people, willing to work hard in the pursuit of knowledge 
—a pursuit that has grown almost daily more intricate, 
even within the short years that you have been here. 
I salute you. 

As initiates into the company of learned men and 
women, you will find that training in the disciplines 
of science gives you capacities that go far beyond the 
laboratory. I hope that it does no violence to your 
serene relationships up the Charles, if I cite the per- 
ceptive language of the Harvard Committee’s report, 
General Education in a Free Society, which states: 
. . . Science is both the outcome and the source of 
the habit of forming objective, disinterested judgments 
based upon exact evidence. Such a habit is of particular 
value in the formation of citizens for a free society. It 
opposes to the arbitrariness of authority and ‘first 
principles’ the direct and continuing appeal to things 
as they are. Thus it develops the qualities of the free 
man.” 

“The formation of citizens for a free society” has 
been the substance and the major point of the Ameri- 
can experience. Scientific excellence in itself—as we 


_ know only too well—can be achieved in authoritarian 


societies, where it becomes the master of men, even 
though it may ultimately go down under the weight of 
political tyranny. Only when scientific accomplishment 
is in league with freedom does it become an advan- 
tageous servant of man in his perpetual quest for self- 
fulfillment. It is significant that this republic had its 
beginnings in an age as hospitable to scientific inquiry 
as it was to political innovation. 


IN ADDITION to heading CBS, Dr. Stanton is Chairman 
of the Board of the Rand Corporation, a trustee of the 
Rockefeller Foundation and the Center for Advanced 
Study in the Behavioral Sciences, and a director of 
the Lincoln Center for the Performing Arts in New York. 
He was introduced by Chairman James R. Killian, Jr. 
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America now has an historic opportunity to help 
the underdeveloped nations of the world educate 
their people and become enlightened democracies 


The vision of democracy that was held by the men 
who launched the first great revolution in its name, 
and who constructed an incomparable constitution to 
give it practical expression, was shared by men every- 
where in the Western world. It was an age of optimism, 
of confidence, in which there was a pressing demo- 
cratic instinct even where there was not yet explicit 
democratic faith. The climate of the world was favor- 
able to the democratic adventure. 

And conditions in these colonies were no less favor- 
able for the architects of our democracy. The times were 
relaxed. The country was small and homogeneous, and 
we spoke one language. We had roots of democratic 
thought and experiments transplanted here by our Eng- 
lish forebears and going back over the centuries to the 
seeds germinated by. Magna Charta. We were far re- 
moved from the rest of the world and its strifes, and 
relatively unmolested. And we had time to develop 
slowly the institutions upon which the success of any 
undertaking in self-government is bound to depend. 

In spite of these healthful conditions surrounding our 
beginnings, there was a clear awareness among the 
founders of the nation that this democracy could not 
survive without an educated and informed people. 
Franklin, Adams, Madison, Jefferson—all noted the 
dependence of self-government in any effective form on 
general education. 
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Now, two centuries later, new nations are springing into 
being all over the world, hopefully groping toward dem- 
ocratic characters and destinies of their own. Two great 
continents, Asia and Africa, have seen in little more 
than a decade the launching on their own course of two 
score newly independent nations. In Latin America, old 
nations, imbued with a new spirit of self-determination, 
have thrown off the chains of old dogmas and old insti- 
tutions to venture upon the hazardous trial and error of 
democracy. Upon the transition of all these nations into 
resolute, working democracies hangs the fate of the free 
world. Their success is the responsibility of the whole 
community of free nations and particularly, because of 
our strength and resources, of the United States. 
What are the odds for these people in a world of vio- 
lent contention: where everyone is on everyone else’s 
doorstep; where events move so fast there is barely time 
to react, let alone to understand; where there is an at- 
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mosphere of suspicion and distrust and a history of 
pressures and interventions; where good people, freed 
from the burden of centuries, bravely set forth upon the 
most difficult of all governmental experiments with no 
foundation in democracy whatsoever? 
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In the hopeful climate of 200 years ago, our founders 
warned that, without education, we would fail. Is it safe 
—perhaps I should say is it not reckless—to assume 
that, in this agitated world, these new nations will sur- 
vive without even minimal education? Or that they can 
take a century or two—as we did—to evolve their own 
institutions without help? Would it be going too far to 
suggest that it borders on criminal negligence that we 
here in this crucible of democracy have not given top 
priority to helping these new nations educate their 
people? 

Since the end of World War II, the United States 
has spent some $85 billion for foreign aid. Of this, $12 
billion went into the Marshall Plan, the greatest act of 
reconstruction in history. Since 1952, the vast bulk of 
the remaining $73 billion has gone to military, mutual 
security, technical, and industrial purposes. Only an in- 
cidental trickle—split among a score of projects—has 
borne directly on education—which we ourselves have 
called the first prerequisite of a democratic society. One 
by one the emerging nations of Africa and Asia have 
said that education is their first concern. One by one 
they have given it the largest share of their limited rev- 
enues. And one by one they have seen us neglect to 
give to their educational development the. same high 
priority we have given their economic and military de- 
velopment. 

At the 23d International Conference on Public Edu- 
cation in Geneva last summer, four countries—Ethio- 
pia, Ghana, India, and Pakistan—treported that English 
has been either adopted as an official language or made 
compulsory at some level in the schools. These nations 
represent a total population of some 500 million—one- 
sixth of the world’s people. It is not difficult to imagine 
the energy and funds the Soviets would have poured 
into the teaching of their language to these people had 
Russian been chosen instead of English. Five hundred 
million people—and right now the United States is mak- 
ing instruction in English possible to less than one tenth 
of one per cent of that total in foreign lands all over 
the world. 
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Public libraries, which in our own national experience 
have been a vital component in the educational ma- 
chinery, are a commonplace in the satellite countries 
and still a conspicuous rarity in most of the emerging 
free nations. Czechoslovakia has 14,431 public libra- 
ries; Cambodia has one. Hungary has 4,360; Ghana 
has 13. Rumania has 13,645; Pakistan has 59. Poland 
has 6,594; Korea has 16. The Communists have taken 
seriously the belief of Benjamin Franklin that public 
libraries contribute directly to the political awareness 
of the people. 

I wonder whether at a pivotal point in history we 
are not walking into the trap of a bitter irony. In a 
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world where the democratic idea is on trial in more 
places, under more desperate conditions, than ever be- 
fore, we are practicing economic determinism, when we 
know from every evidence of our own experience that 
the only road to democratic fulfillment is educational 
determinism. 

There have been—and still are—practical material 
problems that we ought to help the new and developing 
nations solve. I am not sure that all of them are fore- 
most problems. I know that the solutions that we ad- 
vance in terms of technical aid are only stopgaps un- 
less we help solve the larger problem of education. I 
know that military aid can become a powder keg in 
the hands of a people unless they are educated. I am 
sure that education is the neglected world frontier, the 
neglected world opportunity. As the world’s leading 
democracy we ought to take a good hard look at our 
national policy on foreign aid and see if we are doing 
enough to prepare the emerging nations to be truly self- 
governing and self-sufficient. 

Let us take a look at Asia, where 19 new nations 
have come into being since the end of the war. At a 
regional meeting of Asian member states of the United 
Nations Educational, Scientific and Cultural Organiza- 
tion, in Karachi, in 1960, it was found that there were 
some 87 million children in 15 countries who have no 
educational facilities whatsoever and that the other 65 
million children go to crowded, inadequate schools for 
a few elementary grades. One of the most striking social 
facts of our time is the energy, the determination, the 
responsible sense of democratic purpose with which 
many of these countries have moved forward on this 
front, in spite of the huge dimensions of the need. But 
in Burma there is still compulsory free schooling only 
to the age of 11, and in Cambodia and Iran only 
to 12. And in Burma and Cambodia only 59 per cent, 
and in Iran, 38 per cent, of the children get even that. 
In 22 countries of Tropical Africa less than half the 
children go to even the first grade of primary schools— 
though some of these nations have tripled the number 
of their schools in less than a decade. 

But the real waste of human resources and the short- 
selling of the democratic effort come in the secondary 
school bracket. Primary school can do little more than 
prepare one for the mechanics of living—the reading 
and writing and arithmetic necessary for ordinary daily 
transactions. Secondary school is the earliest level 
where education begins to involve the larger purposes 
relating to the ability to make distinctions, judgments 
and decisions that is the very essence of self-govern- 
ment. A people able to read but lacking the knowledge 
to assess their reading are far readier prospects for to- 
talitarian propaganda than the wholly illiterate. Yet in 
Asia secondary school is a luxury for the few, running 
as low as 16 per cent of children of eligible age in Iran. 
And in the 22 countries of Tropical Africa, an average 
of only 5 per cent of the primary school children ever 
enter a secondary school, and in only four of the coun- 
tries does the number going to secondary school exceed 
7 per cent. 

We know that these are not meaningless statistics. 
Events in the vastly different countries of the Congo 


The photo shows Dr. Frank Stanton, as seen by the Class 
of °61, during M.I.T. commencement exercises on June 9. 
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and South Korea leave profoundly disturbing evidence 
that we have turned our backs on the lessons of our 
own history in hoping or expecting that democracy can 
take root anywhere without an educated people. In the 
Belgian Congo, a nation of 14 million, there were just 
12,158 pupils in general secondary schools when it re- 
ceived its independence. There were only 549 college 
students—most of them in agricultural college. There 
were said to be a dozen university graduates. 

Now, with our long heritage of starting free public 
schools and vigorous colleges long before we were in- 
dependent and of founding schools at every stop as we 
spread across this continent, our land-grant program to 
make possible the establishment of great universities, 
our personal conviction that our first duty is the edu- 
cation of our children—with this background, how can 
we assume that if we give emerging nations guns and 
monkey wrenches, tanks and cement mixers, economic 
aid and technical assistance, they will become self- 
governing peoples and stay free? 
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We find ourselves pushed into defensiveness by Russian 
ruthlessness because we have lost sight of our values 
in an effort to wage peace on their terms. We have 
overlooked the most important peacetime offensive 
that a democracy can make—a massive educational 
development program. We need to abandon the old 
hope that we can ever make the world safe for democ- 
racy by strengthening military and economic resources 
alone. South Korea, gripped today in a military dicta- 
torship, bears unhappy witness to the tragedy of such 
shortsightedness. We need to make democracy safe for 
the world by so strengthening human resources that all 
men once blessed with the vision of freedom will be 
capable of its realization. We should remember the 
comment of Epictetus, who recalled the fall of Athenian 
democracy because only the few were educated: “The 
state says that only free men will be educated; God 
says only educated men will be free.” 

It may be that democracy will be irreparably dam- 
aged if the Russians get to the moon before us. It may 
be that it will be in permanent danger if another of 
their astronauts is put into orbit ahead of ours. I don’t 
know. But of this I am absolutely certain: democracy 
cannot survive ignorance, superstition, credulousness, 
and all the awful uncertainty, the fatal incompetence 
and the harsh defensiveness of those who have neither 
knowledge nor understanding—for they will be easy 
and inevitable victims of aggression from without or 
corruption from within. 

Only education—not manned flights to the moon, 
not new nuclear tests below the surface or in outer 
space, not webs of highways and patches of landing 
fields dotting half the planet—can ultimately prevent 
the sure collapse of a free nation unequal to its freedom. 

This, it seems to me, is the historic opportunity of 
America in this second half of the Twentieth Century. 
This is the great new act of faith that America can 
announce to a world tired and discouraged with rival- 
ries on terms dictated by Russian militarism and ma- 
terialism. 

But it cannot be met by multiplying the fragmented 
efforts already spread among a dozen agencies. It can- 
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not be met by foundations and universities which are 
already straining at the seams to support their great 
work of pilot projects and which have made an enor- 
mous contribution from their limited resources. It can- 
not be met without boldness, without specific commit- 
ment, without massive economic support. 

The importance of international education develo- 
ment has long been in the air. It has been the subject 
of speeches and reports and resolutions. Let us now 
revert to the ancient duty of a democratic people and 
take the initiative as free citizens. Let us undertake, 
and be prepared to support, a great Marshall Plan of 
educational aid, a 10-year program amounting each 
year to perhaps a fifth of our current foreign aid com- 
mitment and replacing significant parts of it. 
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Let us say to the President that we are ready to re- 
affirm our faith in the democratic ideal and ask of him 
his direct and personal leadership in marshaling the 
resources and the talents of this country in a powerful, 
unified effort at international educational development 
—not as an adjunct to something else but as the major 
contribution for the next decade of the world’s strongest 
democracy to the survival of the free world. 

Let us urge the Secretary of State that, as a matter 
of basic policy, we add to the familiar trio of imple- 
ments expressing our foreign policy—diplomacy, mili- 
tary aid, and economic assistance—a great fourth arm, 
educational development. 

Let us emphasize to the chairmen of the Senate For- 
eign Relations and the House Foreign Affairs Com- 
mittees that, mindful of the great good of the student 
exchange program, as of other limited international 
educational projects, we believe now that we must no 
longer atomize, camouflage, and improvise in this field 
but create a mighty force to give free nations all over 
the world the only real chance they have for survival 
and growth—an educated people. 

Let us invite other freedom-loving countries to join 
us in this effort both through increased support of 
UNESCO and the United Nations Special Fund, and 
through direct support of educational development in 
the emerging nations. But let us make it clear to the 
world that, with others or alone, we are intent upon 
helping those nations to become vigorous enlightened 
democracies. 

As for ourselves—a nation of 110,000 primary 
schools, 30,000 secondary schools, 2,000 colleges and 
universities, and 70,000 libraries, a nation which recog- 
nized from its beginnings that education was our best 
hope, a nation which this month will confer a half a 
million academic degrees in scores of disciplines—let 
us not rest until we have helped the free peoples of the 
world become capable of the self-government for which 
they so nobly and hopefully yearn. 

This great prospect will not bring you rest as you 
begin your careers today. But, as Justice Holmes said, 
repose is not the lot of man. You can have in your time 
the satisfaction of an affirmative response to the over- 
whelming realities of our world. And that is enough, 
for that is the great work facing your generation and 
remaining to mine, as we see to it that this troubled 
century makes its point in history. 





THE TECHNOLOGY REVIEW 








ire 
at 


n- 
it- 


ct 
Ww 
nd 
e, 
of 
ch 


e- 


he 
il, 
nt 
or 


er 
e- 
i- 
n, 





The President’s Charge 
To the Graduates 


IN THE traditional charge given at ‘M.1.T.’s com- 
mencement exercises this year, President Julius A. 
Stratton, ’23, said in part: 


pene GENERATION is about to assume its share of re- 
sponsibility in a world that is torn and disrupted by 
conflicting forces. Every morning the newspaper head- 
lines report the difficulties and dangers of our times. 
I want in no way to minimize the gravity of the eco- 
nomic, social, and military problems that are pressing 
us on every side. But for the peoples of this earth life 
has always been filled with risk and hardship. The 
whole history of human progress is one of triumph over 
obstacles. And it seems to me far more fitting that in 
my charge to you today, I should point out not the dif- 
ficulties of the road ahead but the opportunities; not 
the misadventures of the moment but the goals for the 
future. I am convinced that man has never lived in an 
era of greater promise. And whether you are Americans 
or whether you come from lands abroad, as graduates of 
M.I.T., you are in a superb position to translate hopes 
into reality. 

Surely to this audience the supreme importance of 
science and engineering in the advancement of modern 
society is abundantly clear. It should be equally clear 
that technical competence alone is not sufficient to meet 
the greatest crisis that faces the free world—the preser- 
vation of our democratic institutions. 

The question is simply this: can a democracy in our 
tradition meet and survive the challenge of a highly 
competitive, highly organized central authority? The 
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Irving W. Wilson, 11, Chairman of the Finance Com- 
mittee of the Aluminum Company of America, addressed 
the Class of 1961 at the luncheon which followed com- 
mencement exercises. He contrasted the world of today 
with the world 50 years ago and, like President Stratton, 
urged the graduates to take part in community affairs. 
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Corporation Chairman James R. Killian, Jr., ’26 (left), 
presided at the commencement exercises, and President 
Stratton presented the degrees. Both greeted the families 
and friends of the graduates later in the Great Court. 


essence of our kind of democracy is a belief in the 
value of the individual—a belief that each and every 
citizen has not only the right, but also the responsibility 
to participate actively in forming our laws, in selecting 
our leaders, in shaping the character of our institutions. 
Democracy fails when a preoccupation with private 
privilege leads to neglect of public duty. 

As citizens we can freely criticize the processes and 
decisions of government; but criticism alone serves little 
useful purpose unless it is followed by constructive 
action. The willingness to leave important affairs to 
someone else becomes a blight upon the processes of a 
free government. One may, for example, view with 
alarm the intrusion of the Federal Government into the 
enforcement of civil rights, into plans for old age relief 
and medical assistance, into the subsidy of education. 
But we should ask ourselves honestly to what extent 
this has come about because of a failure first to come to 
grips with such problems in the local communities. 

Democracy gathers its force from the grass roots. 
Civic virtue, in short, begins at home. It starts humbly 
and in small affairs. It involves everyone. It begins 
with you who today are graduates of M.I.T. If you want 
better schools, better government in your town, a city 
of which you can be proud, then give something of 
your own time and thought to solving the problems of 
a working democracy. You who go out today as archi- 
tects and engineers, as scientists and economists, are in 
a most favored position to make substantial contribu- 
tions to the local, to the state, and to the national in- 
terest. I am confident that you will accept this responsi- 
bility with zeal, and discharge it with credit to yourselves 
and to M.LT. 
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International Conferees on Scientific and Engineering Education 


rP\HE INSTITUTE was host, during the observance of 


its Centennial, to an International Conference on 
Scientific and Engineering Education, which brought to 
the campus scores of the world’s leading scholars and 
educators, some of whom are pictured above. 

The conferees divided after this phote was taken into 
four groups to discuss (1) the problems of scientific 
and engineering education in newly developing coun- 
tries, (2) the same problems in countries with more 
advanced technologies, (3) the interactions of science, 


engineering, and society, and (4) the implications of 


science and engineering for international relations. 
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The meetings continued for four days, and the dis- 
cussions were summarized for the public by four mem- 
bers of the M.I.T. Faculty at the first general assembly 
on Centennial weekend. 

1 George B. Kistiakowsky, 2 Dean Howard W. Johnson, 3 Nor- 
man C. Dahl, 4 Paulino J. Garcia, 5 Jaime H. de Sola, 6 
Muhammed Qudrat-I-Khuda, 7 Issac Koga, 8 Isidor I. Rabi, 9 
Walter G. Whitman, 10 Jerome B. Wiesner, 11 James R. Killian, 
Jr., 12 President Julius A. Stratton, 13 Jaime Benitez, 14 Nabor 
F. Carrillo, 15 Alexander Rich, 16 Salwa C. Nassar, 17 Sir Solly 
Zuckerman, 18 Shukri H. Shammas, 19 Charles H. Malik, 20 
Rolando Garcia, 21 Hon. R. G. Casey, 22 Turhan Feyzioglu, 23 
Mustafa Santur, 24 Karl M. Koch, 25 Arnold J. Zurcher, 26 
Sanborn C. Brown, 27 Gerald Holton, 28 Ritchie Calder, 29 
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Erkki Laurila, 30 Francois de Rose, 31 James McCormack, 32 
Luther H. Evans, 33 Shmuel Sambursky, 34 Maneklal S. 
Thacker, 35 Eugene Rabinowitch, 36 Jonas Salk, 37 Hans 
Thirring, 38 Manuel S. Vallarta, 39 R. E. Peierls, 40 Sir Eric 
Ashby, 41 Lawrence S. Finkelstein, 42 Salimuzzaman Siddiqui, 
43 Brock Chisholm, 44 Walter Rosenblith, 45 Dean George R. 
Harrison, 46 Patrick M. Hurley, 47 W. Arthur Lewis, 48 Edwin 
R. Gilliland, 49 Davidson Nicol, 50 Charles E. Wyzanski, Jr., 
51 D. S. Kothari, 52 Everett E. Hagen, 53 John F. Baker, 54 
Ascher H. Shapiro, 55 Harry Hookway, 56 Morris Cohen, 57 
Homi J. Bhabha, 58 Raymond C. F. Aron, 59 Lloyd V. Berkner, 
60 Piero Caldirola, 61 Jeffrey I. Steinfeld, 62 Sir John Cock- 
croft, 63 Dean Harold L. Hazen, 64 Francis Bitter, 65 Nevin 
Scrimshaw, 66 Paul F. Chenea, 67 Hilliard Roderick, 68 Abdul 
J. Abdullah, 69 Rt. Hon. Philip Noel-Baker, 70 A. Singer, 
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71 Elting E. Morison, 72 Carroll L. Wilson, 73 Carl W. Borg- 
mann, 74 Robert S. Morison, 75 Gordon S. Brown, 76 P. Winkel, 
77 Max F. Millikan, 78 H. Opitz, 79 Syduey Chapman, 80 
Roy Lamson, 81 Charles S. Draper, 82 C. Richard Soderberg, 
83 Louis D. Smullin, 84 P. M. S. Blackett, 85 Ithiel D. Pool, 
86 Alexander G. Korol, 87 Norman F. Ramsey, 88 Arthur Roe, 
89 E. Skolnikoff, 90 Sir Willis Jackson, 91 Albert G. Hill, 92 
Wolfgang Gentner, 93 Dean John E. Burchard, 94 Aldous 
Huxley, 95 Douglas M. McGregor, 96 John C. Sheehan, 97 
Peter Elias, 98 Jane Drew, 99 Nils Gralen, 100 Amos de Shalit, 
101 Lucian W. Pye, 102 Francis E. Low, 103 Bryan Coleby, 
104 Lawrence S. Kubie, 105 Abraham Kaplan, 106 Peter R. 
Bankson, 107 David N. Ness, 108 August Rucker, 109 H. Guy- 
ford Stever, 110 Adam Schaff, 111 Irwin W. Sizer, 112 Roman 
Jakobson, 113 J. Hendrik Bannier, 114 E. Knuth-Winterfeldt. 
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The Universities’ Role 


in World Affairs 


(prs the commencement weekend at M.I.T.—as during the Cen- 
tennial celebration—the world’s educational needs were stressed. Presi- 
dent Julius A. Stratton, 23, in his report to Alumni at their luncheon in the 
Great Court, spoke of the increasing interest in the social sciences at the In- 


stitute; and in the symposium that 
followed in Kresge Auditorium, four 
noted members of the Faculty dis- 
cussed “The University in World 
Affairs.” 

Dr. Stratton, after recalling the 
origins and growth of M.I.T., called 
attention to the interdisciplinary 
character of much of the work in 
which economists, political scien- 
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Professor Wiesner 


tists, psychologists, and linguists are 
now engaged. 

He announced, too, the Institute’s 
intention of allying itself with other 
American universities in order to 
help establish a technological uni- 
versity in India. This, Robert C. 
Cowen, °49, wrote in The Christian 
Science Monitor the next day, pro- 
vided “a moment of quiet drama” 
for the Alumni and their guests be- 
cause once again their Institute was 
about to play an important role “in 
meeting one of the foremost scien- 
tific and educational challenges of 
the times.” 

Professor Walter G. Whitman, 
’17, Scientific Adviser to the Secre- 
tary of State, led the symposium dis- 
cussion and the panelists were: Pro- 
fessors Jerome B. Wiesner, Special 
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Assistant to the President for Science 
and Technology; Carroll L. Wilson, 
°32, Director of the M.I.T. “Fellows 
in Africa” program; and Max F. 
Millikan, Director of the Center for 
International Studies. 

Education is a major aspiration of 
the two-thirds of the world’s people 
in the emerging nations, Professor 
Millikan declared in opening this 
discussion. The bottleneck to their 
achievement of their goals, he con- 
tinued, is the lead time needed to in- 
crease their human resources—and 
this is a problem, he suggested, 
which presents great opportunities 
and challenges to our universities. 
They can help develop the new edu- 
cational techniques that are needed 
and help improve our understanding 
of the process of transferring tech- 
nology, as well as actually prepare 
young people for careers. 

Professor Wilson told of the ex- 
traordinary responsibilities entrusted 
to the young graduates of the School 
of Industrial Management who have 
gone to Africa; noted the widespread 
lack of understanding of traditional 
and non-Western societies, and ob- 
served that partnership arrange- 
ments between universities and gov- 
ernment might be as effective in 
meeting international problems as 
they have been in research in other 
fields. 

Professor Wiesner saw analogies 
between the requirements of under- 
developed industries in this country 
and those of the undeveloped na- 
tions. He called attention, too, to the 
new environmental hazards to life 
and the interdisciplinary research re- 
quired to meet them; and pointed 
out that to maintain our own coun- 
try’s rate of growth we must double 
the output of scientists and engi- 
neers. 

“Our generation,” he said, “is 
trying to bring the gifts of civilization 
to all mankind, and this is a hard 
job. In many fields, we need more 
basic research.” 








Professor Whitman 





Professor Millikan 
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Life, Science, 


The baccalaureate address 
given at M.I.T. this year 


And Inner Commitment 


Ordering Principles in the Affairs of Molecules and Men 


BY FRANCIS O. SCHMITT 
Institute Professor 


T IS POSSIBLE to believe that all the past is but the 
I beginning of a beginning. . . . It is possible to be- 
lieve that all that the human mind has ever accom- 
plished is but the dream before the awakening. . . . 
All this world is heavy with the promise of greater 
things, and a day will come, one day in the unending 
succession of days, when beings, beings who are now 
latent in our thoughts and hidden in our loins, shall 
stand upon this earth as one stands upon a footstool, 
and shall laugh and reach out their hands amidst the 
stars. So prophesied H. G. Wells in his discourse “The 
Discovery of the Future” delivered at the Royal In- 
stitution in 1902. Wells could hardly have guessed that 
astronauts would have penetrated outer space and that 


man might be able to beam light signals to the stars 


still within his own century. 

The life sciences have unveiled new vistas of knowl- 
edge about life and about man, his origin and status. 
Because man has learned to manipulate factors impor- 
tantly influencing not only his physical health but also 
his mental and spiritual well being, the problems posed 
by advances in the life sciences may constitute the most 
crucial salient in the battle for survival and for the 
fulfillment of man’s inborn potentialities. As a biologist 
I should like to consider the changes and the poten- 
tialities for change in the field of the life sciences and 
to attempt to give a realistic notion of the dynamics 
of change and its impact on man and his affairs. The 
last hundred years are regarded as “the Century of 
Physics”; the next may well be called “the Century of 
the Life Sciences.” 

The present era may be but the flowering of what 


history will call the 20th Century Classical Period in the 


life sciences. Will this be followed by revolutionary con- 
ceptual advances comparable with those of the three 
decades from 1895 to 1925 that shook the foundations 
of physics? No comprehensive fabric of theoretical biol- 
Ogy now exists. If one were to hazard a guess, one might 
suggest that the development of a theoretical biology 
would have one of its sources in a study of the physico- 
chemical processes that underlie psychological phe- 
nomena. 


The Acceleration of Evolutionary Change 


Before we try to envision the developments now in the 
making, we must comprehend the acceleration of evo- 


1. Wells, H. G., “The Discovery of the Future,”” Nature, 65:326 (1902). 
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lutionary change. A time-lapse caricature* of evolution 
is illuminating. Suppose the earth’s age to be five bil- 
lion years. Compress that span to one calendar year. 
Earth’s birthday would then be January 1. Giant organ- 
ic molecules (which I shall hereafter call “macromole- 
cules”) capable of self-reproduction appeared perhaps 
in February. Living cells with their microcosmic pat- 
terns of macromolecules did not arrive until early 
April. Multicellular invertebrates with their federa- 
tions of specially differentiated sovereign cells came in 
the late spring of our planet, about May. Brainy mam- 
mals arrived in October, primates in November, and 
man walking upright not before 8 P.M. on December 
31. Recorded history began in the last minute of the 
year. Science as we know it is only two seconds old— 
this year we celebrate the quadricentennial of the birth 
of Francis Bacon, the founder of the modern scientific 
method. In that last “minute” of recorded history little 
evolutionary change has occurred in man’s body, but, 
through conscious use of his intelligence and his ability 
to order and communicate his thoughts in spoken and 
written symbols in a methodologically disciplined man- 
ner, man is beginning to achieve some control of his 
environment; most importantly, he is evolving new pat- 
terns of mechanical and biological information process- 
ing that may lead to a true evolutionary discontinuity. 

Though there is yet no actual evidence in its support, 
the not unreasonable suggestion that sentient beings far 
surpassing man in scientific ability may exist on the 
planets of innumerable stars has greatly extended the 
perspective of evolution. Man may be somewhere near 
the middle—not at the top! It is a sobering thought that 
if a civilization on a planet of another star would have 
progressed to a point only 50 years beyond our level of 
development on planet Earth—a mere fraction of a 
“second” in the compressed year of the universe— 
the scientific advances thus attained might well prevent 
intelligible intercommunication between that planet and 
Earth. 


Some Major Contributions of Life Sciences 

to Human Progress 

The explosive changes wrought by “Father Chronos” 
through evolution have enormously increased man’s 
potentialities. Their realization may further man’s prog- 
ress—or end it. 


2. Adapted from G. M. McKinley's Evolution:The Ages and Tomorrow 
(New York: The Ronald Press Company, 1956). 
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Biologists of my generation have dealt effectively 
with two major problems: 1) the search for physical 
and mental health and the conquest of disease and ag- 
ing; 2) the search for an understanding of the biochemi- 
cal foundations of life. We are now beginning a third: the 
search for the physical basis of mind. 

Man’s physical condition has been vastly improved 
through biomedical research. The financial investment 
in this research has yielded truly gratifying returns in 
human betterment. The unraveling of the complex 
maze of reactions by which the organism converts food 
into available energy and couples this energy with the 
molecular machinery to subserve the cell’s function and 
to biosynthesize the machinery itself is a magnificent 
chapter involving quite a few Nobel Prizes! Through 
advances in nutrition, near-elimination of infectious 
diseases by antibiotics, increasingly effective assault on 
degenerative diseases such as cancer, cardiovascular 
and rheumatoid diseases, and through concerted inves- 
tigation of mental illness and the process of aging itself, 
biomedical research has greatly relieved human ills. 
Life expectancy has been extended 6.4 years in the last 
16 years, from about 63 to 70 years.* 


The Search for the Physical Basis of Life 


Only a few decades ago the dogma that the cell is the 
indivisible unit of life was still prevalent. With the de- 
velopment of light microscopy 19th Century biologists 
had sought to visualize units of life within cells. How- 
ever, electron microscopists and molecular biologists 
have now shown that we must seek these units at a still 
higher level of resolution, that is, at a lower level of 
size, in fact, at the level of the macromolecule. 

Indeed, the discovery of the biological role of macro- 
molecules may exceed in importance the discovery of 
the role of cells more than a century ago. Modern bio- 
physics and biochemistry have focused the problem of 
the physical basis of life in the properties of complex 
macromolecules. It is now a familiar story that the 
thread-like, helically coiled nucleic-acid macromole- 
cules carry the linear genetic code in chromosomes and 
viruses. The genetic language is written in linear se- 
quence with a four-letter chemical alphabet, providing 
a diversity of combinations which far outnumber all 
the atomic particles in the known universe! This near- 
infinite diversity of properties meets the specificity re- 
quirements for living entities and is capable of consti- 
tuting the code of hereditary directions for making an 
organism in the image of its forebears. This diversity 
also meets the requirements for synthesizing vital bio- 
molecules in the cell, including those which provide 
permanent immunological protection against disease 
and which therefore constitute, as it were, the chemical 
memory of the body, just as the nucleic acid consti- 
tutes the molecular memory of the race. Since viruses 
and micro-organisms depend on nucleic acids for repli- 
cation, this type of macromolecule is also the molecular 
basis of infection. 

To grasp the conceptual and experimental signifi- 
cance of the macromolecule in genetics, recall the ava- 
lanche of progress that followed the chemical and 
biophysical characterization of nucleic acids and the 
elucidation of the role of these macromolecules in gen- 


_ 3. Facts on Major Killing and Crippling Diseases in the United States 
Today. published by National Health Education Committee, Inc., New 
York City, 1961. 
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etics as compared with the snail’s-pace progress when 
the level of investigation was the cell or the whole or- 
ganism. 





The Search for the Physical Basis of Mind 


The demonstration of the macromolecular basis of 
heredity suggests a clue to the study of mental processes, 
The analysis of brain function in terms of the struc- 
tural and functional unit, the neuron, and of the inde- 
scribably complex neuronal circuitry, has harvested a 
rich understanding of sensory and motor phenomena 
and of the neural integration of bodily functions. But, 
despite the tireless work of many brilliant investigators, 
nothing is yet known about the way neuronal networks, 
however complex, might account for learning processes 
and cognitive awareness or even for only one of their 
components—memory. 

As success was achieved by looking within the cell 
for the biochemical code of heredity, macromolecular 
nucleic acid, so by looking within cells of the brain we 
may hope to find a physical basis for certain brain 
functions, like memory, not obviously subserved by 
digital, impulse-propagated signal transmission of 
neurons and their nets. In embryogenesis the unbeliev- 
ably complex three-dimensional network which is the 
brain is woven by cells whose temporally and spatially 
patterned maneuvers could be explicable, I believe 
only in terms of directions provided by a macromolec- 
ular code. 

Similarly the near infinite diversity required for trans- 
duction from sensory input, storage, and recall of the 
accumulated experiences of a lifetime cannot be fully 
subserved by mechanisms at the level of cells. More 
probably we must look to macromolecular systems for 
specificity of transduction in both imprinting and read- 
out. 

Though it is possible to propose reasonable mecha- 
nisms for the generation or selection of macromolecular 
equivalents of sensory information brought via electri- 
cal inputs over neurons, no mechanism is yet obvious 
for the fast recall, or readout, characteristic of cogni- 
tive processes. Even in molecular genetics almost noth- 
ing is known about readout. Hints may turn up when 
the properties emerging from the detailed pattern- 
ing of macromolecular assemblies are discovered. Mi- 
crominiaturization is now technically possible at the 
submillimeter level with man-made electronic compo- 
nents, and revolutionary new computers are contem- 
plated at the colloidal, submicron level of components. 
The molecular components and circuitry of living cells 
are doubtless far more sophisticated. I suggest that spe- 
cific solid-state assemblies of patterned macromole- 
cules, existing in cell structures, interacting by quantum 
chemical fast transfer of energy and of elementary 
charged particles, may underlie certain mental proc- 
esses. 

An outgrowth of studies of mental biophysics may 
be a revolutionary improvement in human communi- 
cations. The value of multidisciplinary research centers 
is already well established; five such centers are 
planned for M.I.T. The success of these groups may de- 
pend on factors more fundamental than the mere op- 
portunity to share elaborate equipment and common 
research goals. 

In his Penrose Lecture before the American Philo- 
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sophical Society *, Dr. Vannevar Bush ['16] predicted 
that new methods of science will involve “new ways of 
storing and consulting the record . . . to interrelate 
the thought patterns of allied minds with far more in- 
timacy than is now furnished by books, lectures or 
seminars.” 

To communicate with his fellows, man now trans- 
duces his thoughts to spoken or written symbols. These 
are reasonably satisfactory for simple messages, but 
inadequate for conveying complex conceptual ideas, 
human emotion, and spirit. Will biophysical research on 
mind pave the way for bypassing sensory mechanisms? 
It may not be unreasonable to imagine that this might 
eventually occur, perhaps at first requiring instrumental 
prosthetic aids. Pooling the diversity of individuals’ 
learning and endowments by such interpersonal com- 
munication could inaugurate a new hierarchy of intel- 
ligence and a new kind of science. Other implications 
of human interthinking as a new advance in evolution 
have been projected by Teilhard de Chardin® and by 
other speculative thinkers. 

All advances in our understanding of mental proc- 
esses, as of other natural phenomena, are made through 
science, and therefore do not directly touch the onto- 
logical problem of the nature of the inner self. Implied 
here is no attempt by research or sheer intellectual 
genius to grasp reality by its quantized forelock, no 
suggestion that man’s mind is no more than a quantum 
mechanical automaton. On the contrary, even such 
revolutionary discoveries as are here projected would 
still be science, therefore susceptible, like all scientific 
endeavor, to beneficent application—but also to ulti- 
mate desecration! 

There are indeed overtones of urgency. Will the sci- 
ence establishment of the free world recognize the op- 
portunities opening up in biophysical research on brain 
action in time to permit planning wisely and without 
undue stress from external eventualities? 


New Dimensions of Danger and Responsibility 

With knowledge through science comes the ability to 
control and conquer. The assault on malnutrition, dis- 
ease, and the degenerative processes of aging has in- 
creased the life span, but resultantly is creating a popu- 
lation explosion that will present ethical problems of 
the first magnitude. 

Knowledge of atomic physics leads to the possibility 
of liberation and control of enormous energy for peace- 
ful purposes, but stockpiling threatens the use of weap- 
ons by men to control and conquer other men. 

Knowledge of mental biophysics and biochemistry 
may be expected to lead to new understanding of the 
mechanisms underlying man’s conscious, cognitive 
processes of learning and may lead to a new hierarchy 
of intelligence. Such knowledge could be used by men 
for the conquest and control of other men’s minds. 
This could be the most frightful prospect of all, a living 
hell far worse than annihilation. 


The Materialism-Idealism Dichotomy 
In this age of fast-moving science and technology—an 
age that may be of evolutionary significance as a transi- 


4. Bush, V., “Scientific Motivation,” Proceedings American Philosophi- 
cal Society, 98:225-232 (1954). 

5. Teilhard de Chardin, P., The Phenomenon of Man (New York: 
Harper and Brothers, 1959). 
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tional period—it is important that the structure of our 
civilization be safeguarded by standards of value judg- 
ment that are adequate to present and future needs. A 
fundamental dichotomy of life philosophy now divides 
mankind into two major groups: materialists and ideal- 
ists. Representation of both views is found in all com- 
munities, though only the East gives political and 
creedal importance to the choice. 


Benign and Malignant Materialism 


The concept that the universe is mechanistic, devoid of 
meaning and value beyond that which can be studied 
by science, is as old as human thought. The fallacy of 
the materialistic interpretation is pointed out by Dr. 
Bush?: 


We [would] find ourselves in a mechanistic uni- 
verse, riding on a fragment from a primeval explosion, 
projected into nothingness, destined to plunge through 
space for a while, and then to cool to utter inertness. 
On this fragment evolution has occurred, an entirely 
mechanistic evolution from the chance appearance of 
reproducing molecules, through a myriad of species, 
sorted out by natural selection, to the appearance of 
man. Now man, the highest animal, is destined to ride 
for a while and then perish. There may be millions of 
other fragments, with organic life on them, sentient 
beings, conscious of their presence in a role not of their 
own choosing, riding also to their deaths. . . . But 
from this presentation of the mechanistic universe 
some recent writers have gone on to formulate a code 
of ethics as though it followed in logical consequence. 
. . - Man controls his destiny; let him so control it as 
to build for himself a better life. . . . The code is 
laudable enough as far as it goes; but it is incomplete 
and without a logical base in the facts from which it 
purports to be derived. 


In its best form this modern benign humanism is 
dedicated to the improvement of man’s lot and is con- 
sidered by some as an intellectually satisfying religion. 
In its most malignant form this homocentricity—a reac- 
tion to theocentricity—has led to dictatorship and dom- 
ination, metastatic and infectious. Dialectical mate- 
rialism of the Soviet brand is militant and presses its 
claim on all phases of its society including scientists. 
An example from my own field may be cited. In the 
Soviet journal Biofizika the following statement ap- 
peared recently in an editorial which in its English 
translation® under the title “Problems Facing This Jour- 
nal During the Seven Year Plan” reads: 


Current biophysics puts before us a fascinating 
problem—to penetrate into the physicochemical 
foundations of vital phenomena and to understand, by 
use of the methodology of dialectical materialism, the 
material bases of biological processes—and it is a dis- 
cipline of great significance for the formulation of a 
materialistic world-outlook. Biophysics, in publishing 
reports of experimental science, discussing in its pages 
the basic problems of biophysical theory, and subject- 
ing to critical review individual monographs and pro- 
ceedings of scientific conferences, symposia, and con- 
gresses, will promote the strengthening of true dialec- 
tical-materialistic views of nature, and will expose the 
characteristic errors and falsities of idealistic and theo- 
logical commentaries. 





(Continued on page 70) 


6. Biophysics, 4:1-3, No. 5 (1959). 
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Future Men and Machines 


A Report on Centennial Talks at M.LT. 


A SERIES of lectures on “Manage- 
ment and the Computers of the Fu- 
ture” was an outstanding feature of 
M.1.T.’s Centennial Year. The Re- 
view published short reports on the 
first four lectures in its May issue; 
reports on the others follow. All 
eight lectures will appear in book 
form later. 


Will Social Decisions 
Be Made Less Openly? 


SiR CHARLES PERCY SNOW asked 
two apprehensive questions in the 
fifth lecture of M.I.T.’s Centennial 
series dealing with computers: 

1) Will major social decisions be 
made by smaller circles of people 
as a result of the use of computers? 

2) Will there not be grave mis- 
takes when computers pass into the 
hands of people with poor judg- 
ment? 

Most of our society’s open deci- 
sions, Sir Charles argued, are the 
product of many peoples’ minds and 
result from a kind of Brownian mo- 
tion. An example is the desire for 
more rigorous elementary and high 
school education in this country 
now. The more decisions are made 
in this way, Sir Charles thinks, “the 
healthier and saner the society is 
likely to be.” 

But some decisions such as those 
about radar and strategic bombing 
that Sir Charles described in his 
book Science and Government are 
made by small, closed circles. The 
only advantage he sees in this proc- 
ess is speed. In addition to the pos- 
sibility of errors of judgment, closed 
decision-making has the disadvan- 
tage of leading many people to feel 
indifferent. This is part, and per- 
haps an important part, Sir Charles 
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Large electronic computers now challenge both their designers 
and their users to find wise uses for their speed and capacity 


suggested, of “the despondency of 
our time.” 

“The computer circle,” he thinks, 
“is going to be smaller than any sci- 
entific circle of decision-making we 
have so far known. It is going to 
take a major effort to make all sci- 
entific administrators computer-lit- 
erate. It is going to be quite impos- 
sible within foreseeable time to 
make nonscientific administrators 
computer-literate.” 

As an experiment, Sir Charles 
suggested that a computer be pro- 
grammed to decide the strategic 
bombing question that arose during 
World War II. The facts available 
in 1942 can be recovered, he point- 
ed out, and it might be possible to 
see what would have happened 
then if computers had been avail- 
able. This might, he opined, be a 
case where with a little imagination 
we could learn something from his- 
tory. 

Sir Charles has warned repeated- 
ly against permitting decisions to be 
made by men fascinated by a par- 
ticular gadget or tactic, and he fears 
that the computer “can assume the 
fascination of a gadget.” 

Our problem now, he concluded, 
is how to restore the widely based 
individual human judgment. “I am 
sure it can be done,” he said. “We 
have had worse problems than this. 
But it is vital that we be thinking 
about it.” 

Professor Elting Morison, in com- 
menting on Sir Charles’s remarks, 
noted that men have learned to live 


_ with machines “at least as well and 


probably a good deal better than 
they have learned to live with each 
other,” and expressed doubt wheth- 
er computers will necessarily re- 
quire more closed decision-making. 
The danger that he stressed is that 


quantifiable data will obscure qual- 
itative factors. 

Professor Norbert Wiener, the 
other discussant on this occasion, 
stressed still another danger. It is 
that the use of secrecy and machines 
will be motivated by a desire to 
avoid responsibility and a feeling of 
guilt after decisions are made. 


Can Computers Be Used 
More Efficiently ? 


IN THE sixth lecture of the series, 
Professor George W. Brown of the 
University of California at Los An- 
geles dealt with programming prob- 
lems. To use the equipment in 
large, complex systems efficiently, 
he predicted, programmers will 
have to let the sequence in which 
many operations are performed be 
determined automatically within the 
system. His address was more tech- 
nical than those which had preceded 
it, and dealt particularly with the 
“levels of language” used in pro- 
gramming machines. Programming 
now, he said, still shows vestigial 
traces of methods necessary in the 
early stages of computer develop- 
ment. “In the face of present cap- 
abilities and future prospects,” he 
said, “programs conceived for ma- 
chines which do only one thing at a 
time, step by step, make it impos- 
sible to get efficient equipment uti- 
lization. 

“One has only to observe a few 
minutes of operation of today’s large 
computing systems to notice that 
most of the time few magnetic tapes 
will be in operation, while there 
may be frequent intervals in which 
the arithmetic unit is idle, waiting 
for tapes to rewind, or some other 
operation to take place. In an ab- 
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Although Sir Charles Percy Snow viewed computers with alarm, a request to autograph a copy of his book brought a big grin. 


solute sense, it does not appear that 
anything like reasonable efficiency 
is attained. The more complex the 
system is, the more striking is the 
phenomenon.” 

Professor Brown suggested that 
the solution will be an “executive 
program” which will interpret an 
upper-level language into a lower- 
level language and so direct the 
machine’s operation that it will 
work efficiently on several different 
problems at once. 

In the discussion, Grace M. Hop- 
per, chief engineer—research pro- 
gramming, Sperry Rand Corpora- 
tion, emphasized that one of the 
chief programming problems lay in 
the different kinds of data that 
have to be described. David Sayre, 
Director of Programming for Inter- 
national Business Machines Corpo- 
ration, pointed up the scope of 
programming questions by noting 
that 300 million computer “words” 
are now being programmed annually. 


Will Central Computers 
Serve Many Clients? 


CENTRAL computing firms, receiv- 
ing input data and transmitting re- 
sults of calculations over telephone 
lines, were foreseen by Associate 
Professor John McCarthy of the 
M.I.T. Department of Electrical 
Engineering. Such new public utili- 
ties, he predicted in the seventh 
lecture of the series, will be organ- 
ized before long to supply manage- 
ment with weather, economic, and 
other forecasts. 

His lecture dealt with an immi- 
nent step in this direction, the de- 
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velopment of means to permit many 
persons to use a single large com- 
puter simultaneously. “The new 
applications that time-sharing will 
permit will be of as much additional 
benefit to science and to manage- 
ment,” he said, ‘“‘as the introduction 
of the stored digital computer in the 
first place.” 

When electronic computers were 
new, he recalled, they were used 
mainly for such time-consuming 
tasks as preparing mathematical ta- 
bles, and few interactions between 
a man and the machine were nec- 
essary. Computers still are given 
many long runs, but they now are 
being used increasingly for tasks 
that they can execute in millisec- 
onds. Such usage results in more 
frequent pauses for the user to think 
or make a correction before the ma- 
chine can proceed. 

At M.LT. the use of large com- 
puters is now shared in two ways: 
a person working with the TX-O, 
for example, has exclusive access to 
it at certain times, and the machine 
often is idle while he makes correc- 
tions or changes in his program. 
The IBM 709 in the Computation 
Center, on the other hand, is never 
kept waiting. Its users submit their 
requests on punched cards, and 
problems are run in batches. The 
machine is thus used efficiently, but 
an individual working with this ma- 
chine often must wait a day or so 
for its reply. Neither system is satis- 
factory to the programmers. 

A better arrangement, which 
Professor McCarthy described, 
would be to have a series of con- 
soles, from each one of which a 
person could communicate directly 


with a large computer whenever he 
wished. This would facilitate sym- 
bolic calculation especially. It would 
help enable the computer to func- 
tion as a teaching machine. It could 
be a step toward machine searching 
of literature. And a computer could 
then be directly coupled with lab- 
oratory apparatus. 

After pointing out these advan- 
tages, Professor McCarthy discussed 
the difficulties—the storage require- 
ments, the languages involved in 
communicating with computers, and 
the hardware needed. 

A set of consoles connected to a 
large central computer might be 
simply a set of electric typewriters. 
These could serve as both input and 
output devices. Professor McCarthy 
has calculated that an IBM 7090, 
for example, could deal with mes- 
sages from 3,000 typewriters, each 
going at a rate of five characters per 
second. If orders reached the com- 
puter from several typewriters si- 
multaneously, a queue might be 
formed and, if needed, a priority 
system established. 

It is also possible, he continued, 
to have a cathode-ray tube as well 
as an electric typewriter in each con- 
sole. A person can then communi- 
cate with the computer by drawing 
on the tube with a light pen, and 
the machine can reply by produc- 
ing pictures and text on the tube. 
This service can be provided to a 
single user now by the TX-O com- 
puter. 

Next January an IBM 7090 is to 
be installed at M.I.T., and a pilot- 
scale project to equip it with time- 
sharing remote consoles is under 
way in the M.I.T. Computation 
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Center under the direction of Her- 
bert M. Teager, 52. The Institute’s 
future needs also are being consid- 
ered by a Long-Range Study Group. 

One of the commentators on Pro- 
fessor McCarthy’s lecture was John 
Mauchly, a pioneer in the field, and 
he mentioned two other current 
challenges: one is to give computers 
the facility to place and answer tele- 
phone calls, and the other is to en- 
able teaching machines to learn as 
well as to teach. Gene M. Amdahl 
of IBM was the other discussant and 
Emanuel R. Piore of IBM presided. 


Will Men Learn What 
Computers Should Do? 


WISE USE of computers will call for 
human brains of the highest order, 
John R. Pierce, Director of Re- 
search in Communications Princi- 





dispersal as opposed to centraliza- 
tion, with electrical communication, 
and with enabling the over-all com- 
puter installation to cope efficiently 
with a variety of large and small 
problems. 

“Management is management, 
but machines aren’t men. Somehow, 
management must learn the man- 
agement of computers. This may 
not be easy, especially in large or- 
ganizations.” 

Vannevar Bush, °16, Honorary 
Chairman of the M.I.T. Corpora- 
tion, presided at the final lecture 
and the discussants afterwards were 
Professors Claude E. Shannon, *40, 
and Walter A. Rosenblith of M.LT. 

Professor Shannon agreed with Dr. 
Pierce that “one should never send 
a machine to do a man’s job.” The 
detailed circuitry of a human brain, 
he observed, appears to be random 
and unstructured, whereas each con- 





ples at the Bell Telephone Labora- 
tories, declared in the final lecture. 

“Just because a computer can do 
something a man might do doesn’t 
mean that it should,” he said. “Amid 
the hullabaloo of enthusiastic as- 
pirations and sales talk, manage- 
ment must find out what sorts of 
things computers should do for it. 

“What computers should do de- 
pends not only on the computer and 
the problem, but on the ingenuity 
of the programmer. Ingenious pro- 
gramming can make computers use- 
ful for special purposes with no 
programming background. 

“While machines can process 
data, the results are no better than 


Professor John McCarthy of M.I.T. 


the data, and information may be 
lost in the processing. While ma- 
chines can process the results of 
surveys, it takes good social scien- 
tists to plan a survey, and a good 
statistician to evaluate the results. 
“An information retrieval system 
can succeed only if it is operable 
and economical. It takes a great 
deal of expert knowledge to work 
out and to evaluate even the ma- 
chine side of such a system. 
“Further, all sorts of systems con- 
siderations arise in connection with 
any large-scale use of computers, 
considerations having to do with 


nection in a computer is made very 
precisely. Computers, he observed, 
too, are either analogue or digital, 
but the representation of data in the 
brain is neither analogue nor digital. 

Professor Rosenblith said that the 
real challenge may be to combine the 
computer and the human brain and 
“thus transcend what either can do 
alone.” He referred to this as pos- 
sibly “a form of evolution which 
takes place outside the body.” 

A School of Industrial Manage- 
ment committee, headed by Professor 
Martin Greenberger, arranged this 
series of lectures with the help of a 
grant from the International Busi- 
ness Machines Corporation. 





First Automatic Machine Tool Leaves the Institute 


THIS SPRING’S retirees from M.I.T. included the numer- 
ically controlled milling machine in the Electronic Sys- 
tems Laboratory. Built only a decade ago, this machine 
gave some of the first demonstrations of what could be 
done on a factory floor with properly punched tape. 
As a spectacular part of the former Servomechanisms 
Laboratory, it produced a great variety of things, rang- 
ing from hyperbolic paraboloid ash trays to complex 
parts for aircraft, figured importantly in many students’ 
theses, and drew visitors to the Institute from the whole 
world. 

“The performance of this M.I.T. model,” the Scien- 
tific American said in 1952, “shows that fully automatic 
machine tools are not only possible but are certain to be 
developed in practical form.” 

The milling machine fulfilled that prediction spec- 
tacularly. It carried out instructions from Whirlwind I 
in the early 1950's, and later received them from the 
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IBM 704 in the M.I.T. Computation Center. With its 
help, the APT (Automatically Programmed Tool) Sys- 
tems now extensively used in the aircraft industry were 
developed and demonstrated. 

Now the Electronic Systems Laboratory is studying the 
possibility of making computers active partners of de- 
signers. Working with the Design and Graphics Division 
of the Department of Mechanical Engineering, the 
laboratory’s staff is investigating ways of enabling a 
computer to accept and analyze a designer’s sketches in 
order to relieve him of much of the tedious calculating 
that his work entails. 

For this step in the industrial revolution which the 
milling machine helped to accelerate, it is not needed. 
So, like Whirlwind and the 704, it is being removed. 
Auctioned by the Air Force, the basic tool will be 
refitted for industrial use, and the electronic parts used 
by a private individual in Washington, D. C. 
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BY NORBERT WIENER 


| DO NOT pretend to omniscience, least of all with re- 
spect to the general purposes of man and of society. 
The temptation to claim such omniscience is a profes- 
sional temptation particularly belonging to those who 
call themselves philosophers. This includes the temp- 
tation to form a closed system of thought at the begin- 
ning, and then to judge the further development of 
one’s ideas by whether this development does or does 
not conform to the somewhat arbitrarily laid down 
canons of this system. I say in advance that I do not 
feel attracted by any fixed creed, whether it has at- 
tached to it the names of Athanasius or St. Thomas 
Aquinas, or those of any of the modern closed-system 
builders who are more in fashion at the present day. 

The problem of the role of science in society seems 
to me closely related to the problem of the role of 
sensory experience and reflection in the life of the indi- 
vidual. Fundamentally, this role seems to me to be one 
of homeostasis, of the maintenance of some sort of 
dynamic equilibrium between the individual and the 
circumambient world. This problem is closely related 
to that of the maintenance of a machine in a stable 
relation to its envirunment by means of more-or-less 
complicated feed-back processes. It is related to the 
mechanism by which we maintain a car in its orderly 
course along a winding road. When we find ourselves 
too near the right curbstone, we more or less automati- 
cally steer to the left, to avoid ‘a collision; and we 
similarly avoid a catastrophe at the left curb or with 
traffic going the other way by steering to the right. 

This sort of control presupposes some purpose on 
our part: let us say, the purpose to traverse the road 
from some point to another in an orderly fashion, with- 
out catastrophes. Ever since the work of Claude Ber- 
nard and Cannon, it has been obvious that our physio- 
logical dynamic equilibrium is maintained by similar 
feedbacks. What is not so obvious is the general pur- 
pose which these feedbacks subserve, corresponding to 
our desire to drive fromone point to another. 

Obviously, the maintenance of the living organism 
as a going concern is an important phase of this feed- 
back—as a going concern facing a variable and not 
completely known environment yet this purpose can- 
not give us the whole story. It is obviously frustrated 
by death—for we are like the Bread-and-Butter-Fly in 
Lewis Carroll’s Alice through the Looking Glass. Alice 
asks what it lives on. The answer is, “Weak tea with 
cream in it.” “But,” Alice says, “it must often happen 
that it cannot find any.” “It always happens,” is the 
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cience and Society 





What the nervous system is to the individual, 
the ability to acquire knowledge by scientific 
observation and employ it wisely is to the race 





Institute Professor Norbert Wiener wrote this article while 
lecturing in Russia and other countries last year and it is 
also being published in a Russian philosophical journal. 


reply, and we are told that the consequence is the 
death of the poor Bread-and-Butter-Fly. 

Our purpose in life must go beyond that of con- 
tinued individual existence, if it is to be more than futile 
and frustrated. Perhaps we may supplement it by the 
demand for continued racial existence. However, the 
records of geological history are as full of extinct races 
as our own experience is of dead individuals. It would 
take a bold man to say with complete confidence that 
the human race is not facing such a future doom, or 
even that all life on the earth is not to vanish in some 
multi-millennial cosmic catastrophe. Nevertheless, we 
do go on living; and in some half-understood way, we 
do so in what looks like a very purposive manner. 
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The actual purpose of life—not the purpose we 
allege to ourselves, but the purpose which our contin- 
ued existence seeks—is thus a book with seven seals. 
All attempts to write this purpose down in a closed 
form contain something of the presumptuous in them. 
The salvation of our souls, which satisfied centuries of 
Christians, looks incomplete and unclear to a genera- 
tion which does not accept with complete confidence 
the very definition and existence of the soul as a meta- 
physical entity. The set of values formulated by the 
psychoanalysts of today—those concerned with the 
well-balanced personality—have shown a similar lack 
of definitiveness. 

Indeed, the question of the purpose of life—of the 
goal to be maintained by homeostasis—has no clear 
answer. In so far as it has any answer at all, solvitur 
ambulando, we solve it by experience, observing that 
the equilibrium of our body is maintained as if life did 
have some unspecified purpose, which we can approxi- 
mately describe by saying that we seek to maintain 
ourselves in an active and functioning relation to the 
environment. Yet the further description of this purpose 
leads us into many paradoxes. 

Is not death the stable state to end all stable states? 
Is not the stodgy indifference produced by the knife of 
the surgeon performing a frontal lobotomy, just one 
sort of living death? Yet it has the closest possible rela- 
tionship to that “well-adjustedness” which so many 
psychoanalysts make their deal. What is the relation 
with the environment which we actually seek? 

It is some sort of dynamic equilibrium which favors 
our continued existence as men and as the human race 
in the face of our ever-changing environment. The vic- 
tim of a frontal lobotomy has lost some of this homeo- 
stasis, just because his traumatic indifference makes 
him indifferent to the changes of his environment, so 
that he does not feel compelled to meet them by an 
appropriate response. 
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Our environment is absorbed by us in many ways, 
among the chief of which are our sense organs and the 
nervous apparatus into which they feed and which or- 
ganizes our responses. These again are passed along 
to the outer world by our efferent nerves and our motor 
organs. The entire complex of these organs, which are 
able to work up experience, not merely as it is imme- 
diately received, but some of it on the basis of our 
memory of impressions going back to childhood, is a 
large part of the basis of our homeostatic behavior. 

This behavior is most complex, and some of the 
most essential parts of it are not pleasant for the react- 
ing individual. No fate is more terrible than that of the 
individual suffering from an absence of the sense of 
pain. He must avoid cuts and burns, not by an auto- 
matic pain-reflex, but by a conscious withdrawal from 
all situations which are likely to wound him. His body 
is a mass of old wounds—all unfelt—and his life is 
short. 

Thus the individual depends for his continued exist- 
ence on a mass of impressions—many of them, though 
not all, quite unpleasant—which keep him in rapport 
with the outer environment, and a repertory of ways 
of combining these experiences which leads to appro- 
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priate actions. Sensory defects, if they are serious 
enough, and defects in the power to organize this sen- 


. sory experience into action lead to a short life. 


What the nervous system is to the individual, the 
ability to acquire knowledge by scientific observation, 
to store it and combine it in the collective memory of 
books, and to use it judiciously for human purposes, is 
to the race. The race acts as if to secure ends of racial 
survival, but the detail of these ends is as obscure and 
controversial as it is in the individual, but beyond this, 
much is dark. 

In my opinion, much will always remain dark. Our 
chief guide to the function of knowledge in the body 
politic will largely be the empirical study of the func- 
tions which it seems actually to perform. While many 
studies of the informational homeostasis of the com- 
munity may be of great help to us, just as they are in 
the field of the physiology of the individual, it is only 
with the greatest peril that we substitute any rigid 
theory of the normal homeostasis of the state for a con- 
tinual observation of the actual homeostatic mecha- 
nism of the body politic in its actual working. 

The promotion of a state of homeostasis on the basis 
of a not yet definitively known homeostatic mecha- 
nism makes great demands on the acquisition of infor- 
mation to keep us en rapport with the world about us. 
We must acquire and store up much information as to 
the ultimate use of which—whether, indeed, it will 
have any ultimate homeostatic use—we are still greatly 
in the dark. Moreover, we must be prepared to fit much 
of this information into a homeostatic policy concern- 
ing the details of which much remains to be determined. 

Science, therefore, in so far as it fulfills a homeo- 
static function, cannot afford either to limit its intake 
of information so as to accord with a single closed 
homeostatic pattern, nor to turn its data into feed-back 
channels too closely determined in advance. The selec- 
tion of the appropriate feed-back channels requires a 
perpetually self-renewing inquiry. This inquiry must 
concern the effectiveness of these feedbacks with re- 
spect to the stabilization of the performance of the state. 
Such a stabilization cannot afford to assume a certain 
best-performance on too rigid theoretical grounds, but 
must continually observe the stabilization of the com- 
munity as we have it, with a relative suspension of 
judgment as to the closed purposes of this stabilization. 

To put all of this into simple terms, science must 
learn much more than it knows how to use, and must 
resist the temptation to use any information it has re- 
ceived merely because there is a way to use it, or be- 
cause some fixed program of goals, very possibly origi- 
nated in very different circumstances, prescribes its use. 
Under these circumstances, the development of science 
should not await attendance on its uses, nor should the 
mere possible existence of uses precipitate an employ- 
ment of science which may be of questionable value, 
dangerous, and irretrievable. 

I do not subscribe to the view that the man of 
science should live in an ivory tower, leading a life 
of the intellect alone, and completely indifferent to the 
use which may be made of his ideas. On the other 
hand, he must be able to work with the immediacy of 
the pressure for results taken off his back and he must 
not let himself become, merely, a vehicle to feed ideas 
to others who will not see the possibilities he sees, and 
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are merely interested in immediate results according 
to a code of their own in which the scientist plays no 
responsible part. The scholar durst not achieve per- 
sonal and unlimited freedom of thought at the cost of 
losing his moral responsibility, which is all that makes 
this freedom significant. To this needful combination 
of freedom and responsibility, there is no safe and 
riskless external guide. 
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In my contemplation of the good scientific institute— 
or rather, of an institute in which I should care to do 
scientific work—for we all think personally, and there 
is often nothing so devastatingly personal as the pre- 
tense of rigid impartiality—I would like to see the 
morale of the work maintained, not so much by a rigid 
system of superordination and subordination, as by the 
feeling on the part of each member that knowledge is 
a worthy goal, and by his experience and intuition in 
the selection of ideas and methods which are suitable 
for carrying this knowledge further. 

The purpose of science in society is to enable us to 
react homeostatically to the vicissitudes of the future. 
This future is, however, not one which we can com- 
pletely foresee beyond a certain very limited point, 
which moves ahead in time as our experience moves 
ahead. This being the case, we must always possess a 
much larger stock of information concerning the environ- 
ment, physical, medical, and social, than we shall prob- 
ably use in any particular course of history. It is of the 
utmost importance to our safety against the vicissitudes 
of the future that this stock of fundamental scientific 
information be kept extremely wide. It is of even 
greater importance that it be kept potentially extremely 
wide—that is, that the way for the internal develop- 
ment of science be kept open. It must not be at the 
mercy of historical predictions and prejudgments which 
belong primarily to one particular age, and may be 
proved false, incompletely justified, or irrelevant with 
the further development of history and the growth of 
our experience. 

Thus the internal life of science must be preserved 
without a too direct dependence on the policies of the 
moment, or the official fashions of thought. This means 
that the scholar must retain for his own efficacy some- 
thing—not too much—of the ivory tower attitude 
which it is the spirit of the times to decry. 

It is well that we convince ourselves of the social 
usefulness of science before we go into it as a career. 
It is not well that we hold the test of social usefulness 
too immediately before us in the very difficult task of 
extending science. 

The phenomenon that a human activity may be best 
pursued according to its internal logic, even if the gen- 
eral function of the activity should be considered most 
seriously in matters of the choice of a career, etc., is 
familiar to all of us. The man who becomes an officer 
in the army must be brave, but the man who asks dur- 
ing every military operation “Am I a brave man?” is 
not likely to make a good military officer. The surgeon 
should have convinced himself of a certain attitude of 
compassion before he is very far along in medical 
school, but the surgeon whose sense of compassion 
unnerves him in the performance of a cruel but neces- 
Sary operation has chosen the wrong career. 


JULY, 1961 


Under these circumstances, we can see that it is pos- 
sible for a scientist to be so socially minded that he 
does not find time or attention for the self-contained 
activity which forms a large part of the life of the work- 
ing scientist. This fact has important consequences con- 
cerning the organization of scientific work. Certainly 
scientific work should be answerable for its value to 
the community—but at arm’s length. If a man has no 
sense of social responsibility, don’t appoint him, but if 
he is known to possess such a sense, for goodness’ sake 
don’t badger him with an unceasing inquiry as to his 
social responsibility while he is trying to perform the 
work that belongs to the fulfillment of his social re- 
sponsibility. Science is a tender plant, which does not 
take kindly to a gardener who is in the habit of taking 
itup by the roots to see if it is growing properly. 

In general, a good organizer will do much more by 
the proper choice of his men than by eternally giving 
orders. Pick the men who are sufficiently interested in 
the task that belongs to them not to need prodding. 
The man who will become a really good scientist will 
make much more severe demands upon himself than 
his administrative superior can ever put upon him. The 
latter can do much more by participating in the spirit 
of the work, by understanding it thoroughly and crea- 
tively, and by acting as a colleague who has earned 
the right to suggest by his greater understanding and 
skill, than he ever can by seeming to act at brutal 
cross-purposes with his subordinates. The man who 
has found the difficulties of a problem by personal ex- 
perience, is not likely to accept suggestions made by 
someone whom he does not believe to have his own 
personal experience of these difficulties. 


, , 
we xs + 
“ms -“_ 


I am fully aware of certain modern attitudes in science, 
which are by no means confined to the countries of 
the Soviet system, and which, though they are to a cer- 
tain degree inescapable in the modern world, I con- 
sider (becausé of their universal acceptance) to have 
an unfortunate effect on the science of the present day, 
through their having displaced a freer method of 
work, which still has a notable place in the progress of 
science. Here I am thinking especially of certain tend- 
encies to evaluate scientific work by a certain purity of 
method, belonging to the traditions of the particular 
field, to the exclusion of the satisfaction of a general 
curiosity and interest. The pure mathematician—and 
Russia is very far from the chief offender in this mat- 
ter—is constrained by a purity of method, which de- 
liberately eschews any suggestion from the physical 
sciences, and seeks to avoid any thought which is not 
governed by pure abstract, unmotivated postulational 
thinking. That the mathematician should follow the 
canons of rigorous thinking in his final publication is 
axiomatic, but this does not mean that he is to forego 
the advantages of heuristic thinking in his choice of 
problems, nor in the earlier stages of his work, before 
it is cast in its final mold. 

Similarly, the physicist of the day, by and large, will 
avoid studying a problem for which there is an answer 
in the literature. This means that he is likely to miss 
alternative approaches which may be of the utmost 
advantage in closely related problems, which have not 
already been brought to a final solution. Above all, he 
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misses that grasp of a problem which is only to be ob- 
tained by working it out ab initia, whatever may be 
the mass of existing literature concerning it. It does not 
become a part of his own thought. 

These shortcomings of modern method are largely 
due to the pressure under which the scientists of the 
present day work in all countries. With the enormous 
bulk of publications in these years, the young scientist 
is afraid of losing his career because he does not have 
enough marketable results to fill the journals, or to 
satisfy the demand of his superiors for results, and 
particularly for results from their own institutes. If he 
does not conform to the methodological practices of 
these superiors, he is almost certain not to be spon- 
sored by them. He is nobody’s man, and must wait— 
possibly in vain—until the bulk and power of his own 
work forces him, willy-nilly, on the favorable attention 
of his colleagues. 

This is the way to the most secure reputation of all, 
but it is a dangerous way. The young man working 
alone may starve for his pains, or at least be forced 
out of a scientific career. His final success is by no 
means certain—although there is a greater chance for 


it than he may think in his discouragement—and it 
takes courage to follow one’s intuition perseveringly, in 
the face of all discouragement. Nevertheless, you can- 
not play for the greatest stakes in what concerns your 
own career—and, far more significantly, the develop- 
ment of science itself—without incurring proportionate 
risks. 

Let me here pay the greatest tribute to those older 
scientists, and to those administrators of science, 
whether they be themselves creative scientists or not, 
who look sympathetically on these struggles of their 
younger colleagues; and who, without considering every 
adventurous ugly duckling to be a young swan, are alert 
to foster power and originality. Men like this exist in 
every country, and I am sure from my own observa- 
tion that they are to be found in Russia, but they are 
all too scarce everywhere. 

These remarks of mine are not, and do not attempt 
to be, the result of any tightly woven system of ideas. 
They are, however, the result of a fairly long and 
broad experience in scientific work, and they express 
my deep and sincere conviction of the scientific climate 
in which I can, do, and wish to work. 














A Special Course Recalls 
Dudley Buck’s Cryotron 


FLIP-FLOP made of small su- 

perconductive wires operated 
successfully for the first time in an 
M.L.T. laboratory on Christmas 
Day in 1955. The late Dudley A. 
Buck, °52, was the experimenter 
and he called the new computer 
element that he had produced a 
cryotron. 

Since then laboratories through- 
out the world have explored the 
potentialities of superconductivity 
in switching and memory devices. 
Cryotrons now are made of thin 
layers of insulators and supercon- 
ductive metals, with packing den- 
sities as high as 10,000 devices 
per square inch. They operate in 
milli-microseconds, and many au- 
thorities consider them the most 
promising approach to the devel- 
opment of cheaper, faster, reliable, 
very high-capacity computers. 

Efforts are under way now to 
develop materials capable of su- 
perconductivity in the presence of 
high magnetic fields. These might 
be useful in devices to convert 
thermonuclear energy into electri- 
cal or propulsive power. 

From Monday, August 14, to 
August 25, an effort will be made 
at M.L.T. to give engineers and 
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researchers an integrated picture 
of the physics of superconductiv- 
ity, the properties of superconduc- 
tive materials, and their exploita- 
tion in computer circuits. Many of 
Dudley Buck’s friends and asso- 
ciates will participate in this spe- 
cial summer program, organized 
by a committee headed by Albert 
E. Slade of Arthur D. Little, Inc., 
and including in its membership 
Lesley L. Burns of the Radio Cor- 
poration of America, Professor 
Peter Elias, °44, of M.I.T., Horace 
T. Mann of Space Technology 
Laboratories, and Donald R. 
Young, °49, of the International 
Business Machines Corporation. 

The lecturers will include Alan 
L. McWhorter, °55, Emanuel! 
Maxwell, °48, and Carl A. Shiff- 
man, °52, of M.I.T.; Mr. Slade, 
Sidney Shapiro, ’°47, Martin L. Co- 
hen, and C. Russell Smallman of 
Arthur D. Little, Inc.; Dr. Burns 
and Jan A. Rajchman, of RCA; 
Dr. Mann and Arthur J. Learn, 
58, of Space Technology Labora- 
tories; and Dr. Young, James P. 
Beesley, Hollis L. Caswell, Munro 
K. Haynes, William B. Ittner, 3d, 
Nathaniel Rochester, °41, and 
A. M. Toxen of IBM. 





Dudley Buck, °52, and his cryotron. 


Additional lecturers will be John 
E. Kunzler and B. T. Matthias 
of Bell Telephone Laboratories; 
Leon N. Cooper of Brown Univer- 
sity; Ronald L. Wigington of the 
Department of Defense; Vernon 
L. Newhouse of General Electric 
Company; and Bernard Serin of 
Rutgers University. 

No previous knowledge of su- 
perconductivity will be required to 
take this course, and no academic 
credit will be given. The tuition 
will be $325. Inquiries should be 
addressed to Professor Peter Elias, 
Department of Electrical Engi- 
neering, Room 4-202, M.LT., 
77 Massachusetts Avenue, Cam- 
bridge 39, Mass. 
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Thickened parking pads like this were tested by Air Force this spring. Planes landed and took off on runway made of ice. 


Ice and Ice Alloys Support the Big Planes 


AN AIR Force B-52 jet bomber and other heavy planes 
used an ice runway and parking pads this spring 600 
miles above the Arctic Circle. W. D. Kingery, °48, As- 
sociate Professor of Ceramics at M.I.T., was the prin- 
cipal scientific investigator and reported that these 
Project Ice Way tests indicated that sea ice could sup- 
port even heavier loads. 

The experimental 14,000-foot runway, one of the 
world’s largest, was built on a natural ice sheet near 
the Thule Air Base by removing most of the snow 
cover. The parking pads were made thicker to allow 
for gradual deformation of such ice under heavy loads. 
One of these was made about eight feet thick by flood- 
ing the area with sea water, and another was made only 
six feet thick but re-enforced with fiberglass. This was 
the first large-scale trial of the “ice alloy” system that 
Professor Kingery developed. 

Some of the pilots were quite skeptical at first about 
landing on ice, but all of them were enthusiastic after- 
wards and said the runway was smoother than many of 
the hard-surfaced strips they had used. 


Mats of fiberglass were laid out to strengthen natural ice. 
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Dr. Kingery measured deflections; D. French, ’58, took notes. 
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Institute Yesteryears 











25 Years Ago... 


On JuLy 1, 1936, Professor Edward L. Moreland, ’07, 
Head of the Department of Electrical Engineering, re- 
tired as the 42d President of the Alumni Association, 
being succeeded in the office by Donald G. Robbins, 
07, Vice-president of Associated Depositors, Inc.; and 
Marshall B. Dalton, ’15, retired as Vice-president of 
the Association, being succeeded by Harold B. Rich- 
mond, °14. 

Mr. Richmond had been a member of the Executive 
Committee during the Moreland administration, as had 
George W. Treat, 98, whose term thereon also expired 
at the close of 1935-1936. These two vacancies were 
filled for the Robbins administration by Lawrence 
Allen, 07, and Professor Arthur L. Townsend, ’13. 


[Two of the above-named subsequently served as Presidents of 
the Alumni Association, namely: Dalton as the 44th President 
in 1937-1938 and Richmond as the 45th in 1938-1939.] 





The Centennial Alumni Book 


THE eleventh edition of the M.I.T. Alumni Register, 
issued in the Institute’s Centennial year, contains the 
names of 66,667 Alumni, of whom 51,979 are listed 
as living. It also contains the names of 12,646 present 
and former members of the Institute’s Faculty and 
staff. This is 14 per cent more Alumni and 39 per 
cent more others than were listed in the 1955 direc- 


tory. 
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Of the 49,886 Alumni listed geographically in the 
1961 book, 92 per cent are within the United States 
and its dependencies and 8 per cent are in 103 foreign 
countries. 

The three states having the most Alumni are Massa- 
chusetts with 11,614 (25 per cent of the national to- 
tal), New York with 6,749 (15 per cent), and Cali- 
fornia with 4,014 (9 per cent). The three states 
showing the greatest increases since the 1955 book 
was issued are: Florida, up 59 per cent; California, 
up 47 per cent; and Michigan, up 44 per cent. 

Canada, with 690 Alumni, ranks first among the 
foreign countries; India is second with 220, and 
France and Mexico are tied for third place with 188 
each. The United Kingdom has 183. 
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Four per cent of the living Alumni have been out 
of the Institute 50 or more years, 23 per cent from 31 
to 50 years, 42 per cent from 11 to 30 years, and 31 
per cent 10 years or less. . 

The Senior Alumnus is Godfrey L. Cabot, ’81, who 
was 100 years old on February 26, 1961; and the 
senior graduate by both class and age is William F. 
Jordan, 86, who was 97 on November 1, 1960. 














Henry E. Worcester, "97, Frank J. Chesterman, ’05, 
and Thomas C. Desmond, ’09, retired as alumni term 
members of the Institute’s Corporation, their succes- 
sors for 1936-1941 being William S. Newell, °99, 
Frederick W. Garber, 03, and B. Edwin Hutchinson, 
09. 


[Later, five of the above-named were elected life members of 
the Corporation: Worcester in 1937; Chesterman, 1938; Des- 
mond, 1941; Hutchinson, 1951; and Newell, 1952.] 


@ Faculty retirements at the close of 1935-1936 in- 
cluded Professors James R. Jack, Head of the Depart- 
ment of Naval Architecture and Marine Engineering; 
James L. Tryon, Director of Admissions; George B. 
Haven, 94, of the Department of Mechanical Engi- 
neering; Nathan R. George and Leonard M. Passano 
of the Department of Mathematics; and Carroll W. 
Doten of the Department of Economics. 


@ Congratulations were being extended to George A. 
Campbell, ’91, and Marshall C. Balfour, ’19, upon re- 
ceiving, respectively, the Medal of Honor of the Insti- 
tute of Radio Engineers and the Silver Medal of the 
Greek Academy of Sciences, Arts, and Letters .. . 
to Charles A. Chayne, ’19, as the new chief engineer 
of Buick Motor Company . . . and to John G. Kirk- 
wood, ’29, who was awarded the Langmuir Prize by 
the American Chemical Society. 


50 Years Ago... 


CONCERNING the condition of the Cosmopolitan Club, 
a year old in 1911, The Review reported that it “has 
over 125 members, of which there are 15 Americans. 
The organization has club rooms at 480 Boylston 
Street, directly opposite Rogers Building, which are 
always open. Here the periodical press of the entire 
world is represented. The rooms are also provided with 
a piano, magazines, and games of all kinds. Chinese 
tea is served regularly, and the rooms have become a 
favorite gathering place where Americans and foreign- 
ers mingle freely. Entertainments are provided, which 
take the form of national nights. On these occasions 
the entire program is given by students from one coun- 
ae 

“It will be interesting to our readers to know that 
among the foreigners are some of the brightest men 
that come to the Institute. It is true that many of them 
are poor scholars, but, when one considers the handi- 
caps they are under, the records that some of them 
make here are remarkable. It is obvious that the club 
offers an opportunity to these men to learn something 
of the customs and habits of the United States, thus 
assisting them greatly during the first months of their 
sojourn in a strange country.” 


75 Years Ago... 


ON JuLyY 2, 1886, President Francis Amasa Walker 
was being congratulated upon the occasion of his 46th 
birthday. 


100 Years Ago... 


On JuLy 18, 1861, Samuel Wesley Stratton, 8th Presi- 
dent of the Institute during 1923-1930, and Chairman 
of the Corporation in 1930-1931, was born at Litch- 
field, Ill. 
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BUSINESS IN MOTION 











To Mtr CMe aguee on Pp ee Bustin... 


It has often been mentioned in these messages that 
in order to produce the best possible product at the 
least possible cost, it is a good idea to take your 
suppliers into your confidence... tell them your prob- 
lems ...seek their aid. 

The following incident is a striking example of the 
advisability of doing just that. 

The Dayton Precision Manu- 
facturing Company, maker of 
the commutator you see illus- 
trated, was having difficulties 
with the ferrous metal it was 
using for the hub; for not only 
did the rod from which the 
hubs were fabricated have to 
be drilled but it also had to be 
able to withstand a flanging op- 
eration. Their Chief Engineer decided to discuss this 
with one of Revere’s Technical Advisors. 

After a thorough study of the problem Revere 
Brass Rod of a certain alloy was recommended and 
samples were furnished. The manufacturer found 
the machinability of the brass rod to be outstanding, 


being readily and speedily drilled. Also, it withstood 





the flanging operation ...a set of manufacturing con- 
ditions where only brass, the right kind of brass, 
outshines all other metals and alloys. 

The final score showed that the low first cost of 
the brass rod, plus the fact that it could be machined 
faster and more easily than ferrous metal, resulted 
in a superior product at a sav- 
ing in production cost. A fur- 
ther advantage was the added 
sales appeal of the brass hub. 


There you have another ex- 








ample of how Revere in collab- 
oration with the manufacturer’s 
engineering department, helped 
“fit the metal to the job,” which 
resulted in a better part at the 
least possible cost. 

Revere, a supplier, is conscious that still other 
suppliers can often collaborate to help customers pro- 
duce a superior product for less money. 


And because almost every industry you can name 


is able to cite similar instances, we suggest that 


no matter what your suppliers ship you, it may pay 


you to take them into your confidence. 


REVERE COPPER AND BRASS INCORPORATED 
Founded by Paul Revere in 1801 
Executive Offices: 230 Park Avenue, New York 17, N. Y. 
Distributors Everywhere 
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Books 











THE ARCHITECTURE OF AMERICA: A SOCIAL 
AND CULTURAL HISTORY, by John Burchard, ’23, 
and Albert Bush-Brown of M.I.T.; Atlantic-Little, 
Brown ($15). Reviewed by Henry A. Millon, Assistant 
Professor of Architectural History. 


A Goop new book on American architecture has just 
appeared. Written by two members of the M.1I.T. Fac- 
ulty, the new volume makes all previous studies of the 
subject appear to be either too generalized or too con- 
cerned with only one fragment of the whole. The au- 
thors do not recognize any limitations in themselves or 
in the range of the subject matter. Architecture is 
treated in its broadest terms as a “social and cultural” 
phenomenon. As a result we now have for the first 
time a single volume that fairly places 300 years of 
American architecture within a framework that treats 
equally of intellectual currents, philosophical move- 
ments, social theory, political transformations, indus- 
trial developments, and fashionable foibles. 

Such a book can only be the result of a vast amount 
of original research and collation of pertinent informa- 
tion collected through organized complementary read- 
ings. The book, which was commissioned by the Ameri- 
can Institute of Architects to celebrate its 100th 
anniversary in 1957, took over four years to prepare. 

The first section is an extended essay on the nature 
of architecture. The opening sentence, “Architecture is 
a social art,” is examined in some detail, but the bulk 
of the first section is designed to initiate the reader into 
some of the problems of evaluation of quality in ar- 
chitecture. This section may prove to be of great value 
to people who have been bewildered by some of the 
terminology used in architectural criticism. 

The main body of the book is divided chronologically 
into five parts. The first deals with the beginnings of 
American architecture from 1600 to 1860. It opens 
with a Rachel Carsonesque review of the American 
continent, then goes on to discuss the early architects 
and the early indigenous architecture. The work of the 
architects is set in the frame of the foundation of the 
American republic and the authors clearly demonstrate 
the relationship between architectural form and intel- 
lectual climate. 

The second section is principally concerned with the 
varieties of Victorian architecture and here, for the 
first time, the heroes and villains begin to appear. It 
becomes clear that Burchard and Bush-Brown think 
that industrial methods, scientific and technological 
discoveries, and a concern for art that is rooted in the 
utilitarian, constitute the bases of the “good” Ameri- 
can architecture, while the “tastemaker architect,” who 
attempted “to reproduce in America an overlay of 
European art culture” laid the groundwork for what 
they feel to be “bad” American architecture. The hero 
of this section and the hero of the book is Henry Hob- 
son Richardson. A chapter is devoted to a delightful 


56 (Book News is continued on page 64) 


summary of Richardson’s life and the buildings he © 
produced before his untimely death. The villain of this ~ 
piece is Richard Morris Hunt, who liked European 
forms, built palaces for wealthy patrons, and other- 
wise hastened what the authors feel to be the inevitable 
social revolution. 

The third part covers the years from Richardson’s 
death in 1886 to the beginning of the first World War. 
The authors here outline for the first time the profound 
cleavage which develops in the Twentieth Century be- 
tween European and American achievements. Euro- 
peans such as Chagall, de Chirico, Duchamp, Matisse, 
Picasso, and Stravinsky, are contrasted to Americans 
such as Glackens, Sloan, Prendergast, Sargent, Abbey, 
Melville, London, Norris, and Sinclair. The outstand- 
ing American architects in this period are shown to be 
Louis Sullivan, ’°74, and his pupil Frank Lloyd Wright. 

The next to last section of the book opens with the 
construction of the Woolworth Building and closes with 
the Empire State. “Without doubt it was a time of bad 
taste and corruption, but mostly it was a time of com- 
placent lassitude.” This quotation characterizes the au- 
thors’ opinion about architecture and society in the 
years between the first World War and the coming of 
Franklin Roosevelt. There are no heroes in America 
unless they be science and technology, but in Europe 
it was the period of Mies van der Rohe’s, Walter 
Gropius’, Alvar Aalto’s, and Le Corbusier’s greatest 
triumphs. In the United States we had instead Fuller’s 
Dymaxion House, the Chicago Century of Progress, 
and Henry Bacon’s Lincoln Memorial. 

The last section covers architecture from 1933 to 
the present. The Age of Europeans in America saw 
“America develop a modern architecture by assimilat- 
ing still another immigrant art form and gradually mod- 
ifying it to its characteristic institutions and thereby 
making it as American as any architecture was ever 
likely to be.” There are many heroes and many are 
damned by silence. The outstanding master of this 
period is Frank Lloyd Wright in his second Golden 
Age, but the authors discuss the work being done by 
contemporaries such as Yamasaki, Bunshaft, Rudolph, 
Pei [’40], Stone [’27], Saarinen, and Victor Lundy. 
This section is certainly to date the most comprehen- 
sive survey of postwar architecture in the United States. 

The authors see the history of American architecture 
as a struggle between the foresighted and the hind- 
sighted, the virile and the effete, the realist and the 
idealist; in short, in pragmatist American terms, the 
good and the bad. They describe a grand drama that 
has as its prize for the victor the undying admiration 
and acclaim of the American people. 

An engaging aspect of the book is its opinionated- 
ness. Discussion of architectural quality, the praising or 
condemning of a building or architect, do not appear 
as oracular pronouncements from unassailable Olym- 
pian heights. Rather, one senses the authors themselves 
are fallible. They certainly have flexibile rules for 
measuremen! of architectural value and, throughout, 
there is the sense that much of what they say about 
specific buildings is opinion and open to discussion. 

The book will be most valuable, perhaps, to future 
generations as a _ social document indicating the 
thoughts, attitudes, and prejudices of two major archi- 
tectural critics in the mid-Twentieth Century, 
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1,166 Students Receive Degrees 
(Concluded from page 34) 


roads Africa program. They were John E. Ritter, Jr., 
Stephen N. Salomon, and Kenneth M. Singer, who had 
studied, respectively, chemical engineering, physics, 
and quantitative biology. 

Another graduate, Gustave M. Solomons, Jr., was 
scheduled to begin rehearsing to appear in a Broadway 
musical comedy; and another, Joseph R. Skenderian, 
was to play in the North-South All-Star lacrosse game 
the next day. 

The Class included nine women. One, Susanna 
Ravecca, of Uruguay, is the daughter of Francisco 
Ravecca, ’23, and one, Mrs. B. W. M. Stephenson, of 
Belmont, is the wife of Gerard J. Stephenson, Jr., 59. 

William H. Dennen, ’42, was chairman of the Com- 
mencement Committee, and the ceremonial personnel 
included: John J. Wilson, ’29, marshal of the Corpora- 
tion; Deans Pietro Belluschi, Gordon S. Brown, 731, 
John E. Burchard, ’23, Howard W. Johnson, and 
George R. Harrison, marshals of recipients of degrees; 
Thomas H. D. Mahoney, marshal of the faculty; 
Richard L. Balch, faculty marshal of the graduates; 
and William H. Carlisle, Jr., °*28, marshal of the 
audience. 


The Goodwin Medal Winner 

RICHARD Y. KAIN, ’57, received the Goodwin Medal 
for conspicuously effective teaching. This medal, pre- 
sented at the 1961 commencement exercises, was pro- 
vided in 1950 in memory of Harry M. Goodwin, ’90, 
the first Dean of the Graduate School. Mr. Kain has 
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Earl W. Biven, ’61, of Honolulu, was personally congratu- 
lated by Admiral Luis de Florez, ’11, on commencement 
day for having won a De Florez prize for ingenuity. 


taught electronics for the last four years and students in 
his “Principles of Digital Computation” class last year 
praised his work highly. 


The Commissioning Ceremony 


FORTY-SEVEN MEN of the Class of 1961 received com- 
missions in the U.S. Army Reserve, 12 in the Naval 
Reserve, and 10 in the Air Force Reserve at exer- 
cises in the Kresge Auditorium on June 8. Nineteen 
more will be commissioned after summer work or upon 
graduation in September. 

Maj. Gen. James McCormack, ’37, Vice-president of 
M.I.T., presided and introduced the armed services’ 
spokesmen: Brig. Gen. Merrill L. Tribe for the Army; 
Capt. William A. Brockett, ’43, for the Navy; and Maj. 
Gen. James Ferguson for the Air Force. Oaths of office 
were administered by Col. Irving W. Finberg, °31, 
Rear Adm. Carl F. Espe, and Col. Frederic H. Fair- 
child. 

Rabbi Herman Pollack gave the invocation and the 
Reverend Donald Ihde the Benediction. Music was pro- 
vided by the Needham High School band. 





FOUR GENERATIONS of the family of Thomas N. Hast- 
ings, °61, have attended M.1.T. Shown with his grandfather, 
Russell Hastings, ’10, he is the son of Russell Hastings, Jr., 
34, and great grandson of Thomas N. Hastings, ’81. 
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A chain is only as strong as its weakest link — and 
it’s pretty much the same with your fire, boiler, and 
machinery insurance. Overcoverage in one area 
won’t protect you from crippling losses in another 
where you do not have adequate coverage. Your 
loss of income as the result of a fire or an accident in 
your plant, for example, could be far more costly to 
you than the actual damage caused to your building, 





equipment, or other property. 

As specialists in complete plant protection, we 
seek out and eliminate potential danger spots, and 
we know just the kinds and amounts of coverage 
that will best meet your particular needs — that 
will give you the best over-all coverage for your 
insurance dollar. 

Why not write us for information? 


Boston Manufacturers Mutual and 
Mutual Boiler and Machinery Insurance Companies 


225 Wyman Street, Waltham 54, Massachusetts 


M. B. DALTON ‘15 


G. A. SHATTUCK ‘22 


W. W. K. FREEMAN ‘22 





R. HARRIS 
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Feedback 
(Continued from page 3) 





Central Station, Chicago, 1892-93. 
Bradford Gilbert, architect; J. F. Wal- 
lace, engineer. 


A New Architecture: The Chicago 


| School 


The Rookery, Chicago, 1884-86. 

Burnham and Root, architects. 
Metropolitan Building, Minneapolis, 

1888-90. E. Townsend Mix, architect. 
Wholesale Store, Marshall Field and 


Company, Chicago, 1885-87. Henry 


| Hobson Richardson, architect. 


Reliance Building, Chicago, 1890, 
1895. Burnham and Root, architects; 
E. C. Shankland, engineer. 

Stock Exchange Building, Chicago, 
1893-94. Adler and Sullivan, archi- 
tects. 


The Steel Framed Building in the 
Twentieth Century 


Woolworth Tower, New York City, 
1911-13. Cass Gilbert,*’80, architect; 
Gunvald Aus Company, engineers. 

Empire State Building, New York 
City, 1929-31. Shreve, Lamb and Har- 
mon, architects; H.G. Balcom and As- 
sociates, engineers. 

Rockefeller Center, New York City, 
1930-40. Hood and Fouilhoux, Cor- 
bett, Harrison and MacMurray, Rein- 


hard and Hofmeister, architects; H.G. 
Balcom and Associates, engineers. 

Inland Steel Building, Chicago, 
1955-57. Skidmore, Owings and Mer- 
rill, architects and engineers. 

Crown Hail, Illinois Institute of 
Technology, Chicago, 1955-56. Lud- 
wig Mies van der Rohe and Pace As- 
sociates, architects; Frank J. Kor- 
nacker, engineer. 

General Motors Technical Center, 
Detroit, 1954-55. Eero Saarinen, ar- 
chitect; Smith, Hinchman and Grylls, 
architects and engineers. 

Alcoa Building, Pittsburgh, 1950- 
52. Harrison and Abramovitz, archi- 
tects. 

Lever House, New York City, 1951- 
52. Skidmore, Owings and Merrill, ar- 
chitects. 

Union Carbide Building, New York 
City, 1958-60. Skidmore, Owings and 
Merrill, architects. 


The Revolution in Concrete: Frame 
and Slab, Shells and Plates 


Ward House, Port Chester, N.Y., 
1871-76. Robert Mook, architect; Wil- 
liam E. Ward, engineering designer. 

California Academy of Sciences, 
San Francisco, 1889. Ernest L. Ran- 
some, engineer. 

Baha’i House of Worship, Wilmette, 
Ill., 1920-21, 1930-43, 1947-52. 
Louis Bourgeois, architect; Allen B. 
McDaniel, ’01, engineer. 


Price Tower, Bartlesville, Okla., 
1954-55. Frank Lloyd Wright, archi- 
tect. 

Alfred Newton Richards Medical 
Research Building, University of 
Pennsylvania, Philadelphia, 1959-60. 
Louis I. Kahn, architect; Keast and 
Hood and August E. Komendant, en- 
gineers. 

Kips Bay Plaza Apartments, New 
York City, 1959-60. I. M. Pei, °40, ar- 
chitect; August E. Komendant, engi- 
neer. 

Police Administration Building, 
Philadelphia, under construction 1961. 
Geddes, Brecher and Qualls, archi- 
tects; August E. Komendant, engineer. 

Reynolds Metals Company Office 
Building, Detroit, 1958-59. Minoru 
Yamasaki, architect; Ammann and 
Whitney, engineers. 

Texas Instruments Incorporated 
Semi-Conductor Factory, Dallas, 
1957-58. O’Neil Ford and Richard 
Colley, architects; Wallace Wilker- 
son and Felix Candela, engineers. 

Administration Building, S.C. John- 
son and Son, Inc., Racine, Wis., 1937- 
39. Frank Lloyd Wright, architect: 
Wesley W. Peters, engineer. 

Service Hangar, Trans World Air- 
lines, Inc., Airport, Kansas City, 1955- 
56. Ammann and Whitney, engineers. 


(Concluded on page 62) 
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Holmes & Narver Inc. 


828 SOUTH FIGUEROA STREET + LOS ANGELES 17, CALIF. 
JAMES T. HOLMES, PRESIDENT—MIT '14 


APPLIED TECHNOLOGY IS OUR BUSINESS 


WE SERVE FROM SITE SELECTION, THROUGH PLANNING, 
DESIGN AND CONSTRUCTION TO THE OPERATING FACILITY 
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Vulcan-Cincinnati, Inc. serves major industries throughout the world by making available a wealth 
of engineering and construction talent with an outstanding record of achievement in these areas: 


process evaluation Vulcan's experience includes the design and 
pilot plant studies construction of process plants for: 

project management 
mechanical engineering 
procurement 

piping fabrication 

plant construction 


methanol formaldehyde esters 
ethanol antaldehyde ethers 
propanol acetic acid recovery urea 


initial operation M.1.T. Men At Vulcan: 
W. L. MARONEY 

L. W. NISBET 

> D. H. PARK 

CO) B2@. sd TT - H. R. SEYKOTA 





2 = 7 d T. 0. WENTWORTH 
CPCCLIVILICCCL FOL. W. E. YOUNG 
ENGINEERS and CONSTRUCTORS 
120 SYCAMORE STREET « CINCINNATI 2, OHIO 
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School of Architecture, University 
of Minnesota, Minneapolis, 1959-60. 
Cerny Associates, architects. 


New Structural Techniques in Metal 
and Wood 


Travel and Transport Building, 
Century of Progress Exposition, Chi- 
cago, 1933-34. Edward Bennett, Hu- 
bert Burnham, and John Holabird, 
architects; B. M. Thorud and Leon S. 
Moissieff, engineers. 

United States Pavilion, World’s 
Fair, Brussels, Belgium, 1958. Edward 
D. Stone, ’27, architect. 

Villita Assembly Building, San An- 
tonio, 1958-59, O’Neil Ford, archi- 
tect; William E. Simpson Company, 
engineers. 

Convention Auditorium, Democra- 
tic Party, Houston, 1928. Kenneth 
Franzheim, ’13, and W. A. Dowdy, ar- 
chitects; W. Klingenberg and George 
L. Kelly, engineers. 

St. Paul’s Lutheran Church, Sara- 
sota, Fla., 1960. Victor A. Lundy, ar- 
chitect. 

Central Lutheran Church, Eugene, 
Ore., 1952. Pietro Belluschi, architect; 
Skidmore, Owings and Merrill, asso- 
ciates; Cooper and Rosé, engineers. 





ENGINEERS working with Eero Saarinen on the TWA terminal to be completed 
this fall at Idlewild International Airport have included Harold Birnbaum, ’47, of 
Ammann and Whitney. The concrete roof shell’s thickness varies from eight inches 


at the edges to 44 inches at the centerplate. 





House, Raleigh, N.C., 1955. Eduar- 
do Catalano, architect. 

Project, Plastic Structurai Panels 
for a School, 1959. Departments of 
Architecture and Civil and Sanitary 
Engineering, M.I.T.; Marvin E. 
Goody, ’51, project supervisor. 

Mobilar Space Truss, 1945. De- 
signed and patented by Konrad 


Wachsmann and Paul Weidlinger. 

Car Repair Shop, Union Tank Car 
Company, Baton Rouge, 1958. Battey 
and Childs, architects and engineers; 
Dome by R. Buckminster Fuller. 

American Society for Metals Build- 
ing, Cleveland, 1959-60. John Kelly, 
architect; Fuller’s Synergetics, Inc., 
structural design. 











FURNACES for INDUSTRY SINCE 1921 
ELECTRIC, GAS and OIL 


INDUSTRIAL SERVING STANDARD HEAT TREATING 
HEAT TREATING spammed and 
FURNACES — a ALL TYPES AND SIZES OF 
FOR ALL a SPECIAL ENGINEERED 
ey FURNACES 


PURPOSES 


FORTY YEARS 


! SPECIALISTS IN BUILDING FURNACES | 
| FOR THE ELECTRONIC INDUSTRY 
| | 
| | 


Laboratory and Production Types, Conveyor, Pusher, Multiple Zone, Etc. 


American Electric Furnace Inc. 
300 FREEPORT STREET ; BOSTON 22, MASS. 


¢ 
PHONE No. CO 5-2780 


Representatives in Many of the Principal Cities 
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Control technology has sparked the progress of 
all industry and, in doing so, has fathered an indus- 
try in its own right — that which supplies the 
instrumentation on which modern business de- 
pends. The healthy growth of many of these 
science-based enterprises has been implemented by 
the contributions of men educated at Massachu- 
setts Institute of Technology. 

Mason-Neilan is constantly applying new tech- 
nologies in the fields of control . . . developing and 
producing systems and components for pressure, 
flow, liquid level and temperature control, in a 
wide range of industrial and military applications. 

Men interested in careers in this exciting and 
expanding field should investigate opportunities 
at Mason-Neilan. 














MIT MEN ARE KEY MEN AT MASON-NEILAN 


George B. Alien, '24 Warrer F. Priest, '27 
Manager, Distributor Sales Eastern Regional Manager 
ried. tienen, 2° | tomw.roia 2 = TWIASON-INEILAN 
General Manager Chief Development Engineer 


Division of Worthington Corporation 


’ 
Paul Wing, Jr., °34 49 NAHATAN STREET, NORWOOD, MASSACHUSETTS, U.S.A. 


Manager of Engineering 















CONTROL VALVES - CONTROL INSTRUMENTS + TRANSMITTERS + LIQUID LEVEL CONTROLLERS + PRESSURE REGULATORS = #n:-1 






63 





JULY, 1961 












Books 
(Continued from page 56) 





ON THERMONUCLEAR WAR, by Herman Kahn; 
Princeton University Press ($10). Reviewed by Paul 
Cohen, ’35, Engineering Section Head for Anti-Sub- 
marine Warfare, Sperry Gyroscope Company. 


IN THIS powerful provocative book, Herman Kahn 
tackles what is the greatest physical problem of our era: 
man’s fate in a world of nuclear weapons. Over- 
whelmed by the enormity of the damage that could re- 
sult from atomic warfare, too many of us, Kahn be- 
lieves, have sought refuge in the wishful thought that 
no nation will attack another nation which has an am- 
ple supply of nuclear bombs. Even these people must 
admit, if they stop to scrutinize this belief, that war can 
still break out because of accident, irresponsibility, in- 
sanity, or miscalculation. But Kahn makes a convincing 
case that, aside from these probabilities, large as they 
can be, it is quite possible for a nation better armed 
than we, with significant civil defenses and ruthless in 
applying its power, either to subject us to atomic black- 
mail or to strike first and win. By this, he means to win 
in the old-fashioned sense, by being better off in terms 
of power and resources after the war than before, and 
by suffering, quite likely, considerably smaller losses 
than Russia did in World War II. 

Thus we must be prepared to fight a nuclear war. 
And if we are prepared, we will fare far better than a 
nation caught in a web of fallacies about the results of 
nuclear explosions. There is a vast difference, he points 


out, between a war in which this nation takes 2,000,000 
casualties, to recover quickly, and one in which it loses 
half or 90 per cent of its population and requires a cen- 
tury to recover (if at all, add some critics). To state his 
case in his words, it is “possible for us or the Soviets to 
cope with all the effects of a nuclear war, in the sense 
of saving most people and restoring something close to 
the prewar standard of living in a relatively short time. 
But there is no reason to believe that this will be true 
unless both nations investigate the problem more thor- 
oughly than has been done so far, and then take the 
necessary preparation.” In other words, the survivors 
need not envy the dead. It is a formal part of Soviet 
dogma that it can and will survive and rebuild after a 
nuclear war. 

To many people, the results of such a war are too 
horrible to think about. They recoil in revulsion from 
the thought of dissecting this corpse and trying to learn 
from the remains how the fatality could have been 
avoided or postponed, or at least how a fatal accident 
could have been held to only an injury. Kahn’s purpose 
is to make a massive, detailed examination of this 
problem and its effects on national policy and strategy. 
He may be wrong in some details and conclusions. But 
in insisting that this area be given objective, quantita- 
tive analysis and planning, he is doing this country a 
great service. 

As an experienced and sophisticated research ana- 
lyst, Kahn has a professional awareness of the many 
incalculable aspects, the uncertainties, and the logical 
traps that face such an investigation. The least he does 
(Continued on page 66) 








@ Chemistry of High Polymers 
and Synthetic Resins 


@ ‘Experimental Compounding 


@ Market Evaluation and 
Economic Studies 


@ Manufacturing Process 
Development 


@ Processing Equipment Design 
and Development 


@ Special Laboratory Equipment 
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HAZARDVILLE, CONN. 


Plastics Research and Development Laboratories 
OFFERING INTEGRATED ENGINEERING SERVICE IN: 


@ Product Design and 
Development 
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In today’s National Defense effort, the emphasis 
is on reliability. Critical electronic devices must 
not fail! And because military gear is only as 
reliable as the components that go into it, 
HYREL® Brand components by Sprague are the 
standard of comparison in missiles and other 
critical equipment. 

Sprague was the first component manufacturer to 
stress high reliability. Sprague can substantiate its 
assertion that HYREL components are “the most 
reliable made” since Sprague has accumulated the 
most extensive test data available in the entire 
electronic industry. 

Sprague Electric Company, Executive Offices, 
North Adams, Massachusetts 

SPRAGUE COMPONENTS SPRAGUE 
CAPACITORS INTERFERENCE FILTERS HIGH TEMPERATURE MAGNET WIRE 
RESISTORS PULSE TRANSFORMERS CERAMIC-BASE PRINTED NETWORKS THE MARK OF RELIABILITY 
MAGNETIC COMPONENTS PIEZOELECTRIC CERAMICS PACKAGED COMPONENT ASSEMBLIES 
TRANSISTORS PULSE-FORMING NETWORKS FUNCTIONAL DIGITAL CIRCUITS 
‘Sprague’ and ‘@’ are registered trademarks of the Sprague Electric Co. 
Ww JULY, 1961 65 





























RUGGED 
WIRING 
DEVICES, 


precision machine screws 
and fasteners 


HARVEY HUBBELL, INC. 
Bridgeport, Connecticut 
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Solving a breakage problem 
AT CLOSE QUARTERS 





The manufacturer of this button-drilling machine had a 
tough problem: the universal joints on these parallel 
shafts carried such a torque load there were frequent 


complaints of breakage . . . yet the close centers pro- 
hibited use of a larger joint. The solution was a Curtis 
Universal Joint of the same size but higher torque. 

This is only one of many problems solved by Curtis 
Joints — size for size the strongest universal joints 
designed for industry. Selected materials, precision en- 
gineering, and over 30 years’ experience manufacturing 
universal joints make them that way. 


14 SIZES ALWAYS IN STOCK TRADE 
sce | € CURTIS 
(6” joints on special order) 
MARK 


ieee Wore aie: | UNIVERSAL JOINT CO., INC. 
for free engineering 87 Birnie Avenve, Springfield, Mass. 
As near to you as your telephone 


deta and price list. 
EXCLUSIVELY A MANUFACTURER OF UNIVERSAL JOINTS SINCE 1919 
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is to discard the usual emotional, broadbrush approach 
with its handwringing and shibboleths—its warnings of 
“mutual annihilation,” “inescapable end of civiliza- 
tion,” “destruction of all life,’ and so on. If it is con- 
ceded that the bulk of his assumptions are reasonable, 
and they appear so to this reviewer, he does much 
more—by indicating the rough outlines of this huge, 
horrifying, multi-dimensional problem. 

As one man, he has doubtlessly examined only some 
of the possibilities. To use his own words, “history has 
the habit of being richer and more ingenious than the 
limited imaginations of most scholars or laymen.” His 
frequent use of set phrases, such as Finite Deterrence, 
Pre-Attack Mobilization Base, and Creditable First 
Strike Capability, incidentally, may be viewed by some 
as pedantry, but it has the very useful function of creating 
the beginnings of a common terminology for discussion. 

The range of his interests is vast, from the genetic 
consequences of fall-out to catastrophe insurance rates. 
On the former topic he points out that, as a conse- 
quence of existing forces, some 4 per cent of our pres- 
ent live births are now affected by major congenital de- 
fects, half of them probably of genetic origin. Against 
such references he examines various levels of radiation 
exposure that might occur in war in terms of what is 
known about their long-term effects. Naturally the re- 
sults are depressing, but considering what other evils 
humanity has survived, natural or self-inflicted, the 
dangers are not overwhelming. 

His analysis of our civil defenses is sharply critical. 
Our 10 largest metropolitan areas contain some 50 
million people, while there are less than half that num- 
ber in the 10 matching Soviet areas. But it appears that 
Russia has done more about educating and protecting 
noncombatants—an issue, he points out, with impor- 
tant military and bargaining values. 

For those who think that present weapons are the 
ultimate in terror, Kahn’s remarks on Doomsday Ma- 
chines are recommended. 

Obviously, this reviewer would not stress such de- 
tails of Kahn’s work if he did not believe in Kahn’s 
fundamental premise that thermonuclear war may be 
unavoidable. It’s a tough world—it’s generally been a 
tough world—and we might as well prepare to live in it 
as safely as possible. 


Technical Books 


NEW, SPECIALIZED books likely to be of especial interest 
to M.I.T. Alumni include: 

Carl Becker, a biographical study of American intel- 
lectual history, by Burleigh Taylor Wilkins, formerly of 
the Department of Humanities at M.I.T. (The M.LT. 
Press and Harvard University Press, $5.50). 

Design of Welded Structural Connections, by John B. 
Scalzi, °40, and Omer W. Blodgett (The James F. 
Lincoln Arc Welding Foundation, Cleveland, $1). 

Engineering Management and Administration, by Val 
Cronstedt, with a foreword by Institute Professor, Emeri- 
tus, C. Richard Soderberg, ’20, of M.I.T. (McGraw- 
Hill Book Company, $8.50). 
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Philco Achievements 
in Space Technology 


Phileo has made many major contributions to the 
nation’s vital space programs. COURIER, the world’s 
first advanced communications satellite, was designed 
and built by Philco. Phileo played a major role in the 
development and installation of the complex com- 
munications, command, tracking and data systems for 
the DISCOVERER program. Space-borne and ground 
communications systems for MIDAS and other satel- 
lites have been Philco designed. Philco developed and 
installed the tracking and receiving systems for the 
Air Force Passive Satellite Relay Link, which utilizes 


the ECHO satellite. In the field of human factors 
engineering, Philco has developed personnel subsystems 
for several major space projects. Philco also produces 
the world’s largest 3-axis satellite tracking antennas. 


These achievements are dramatic evidence of Philco’s 
ability to integrate its extensive resources to the design 
and production of the most sophisticated electronic 
systems. For capacity, facilities and experience in 
space technology, look to the leader . . . look to Philco. 


Government and Industrial Group, Philadelphia 44, Pennsylvania 


PHILCO 


FEKG) enews for Quality the World Crer © 


Communications and Weapons Division - Communications Systems Division 
Computer Division + Sierra Electronic Division + Western Development Laboratories 














A CENTENNIAL 
SALUTE TO M'‘I'T 


FROM 


TRONICS 


. . . Specialists in Electronics 
and the Physical and 
Mathematical Sciences .. . 


President 


DAVID E. SUNSTEIN, ’40 


Executive Vice-President and Treasurer 


GEORGE J. LAURENT, ’39 


Vice-President 


BERNARD D. STEINBERG, ’49 


General Atronics Corporation serves 
government, industry and society 
through research, development and 
system design in O signal enhanc- 
ing for radar and communications 
systems O automatic controls for 
material handling and data pro- 
cessing operations 0 programmed 
self-instructional learning systems. 


The Atronics staff welcomes the op- 
portunity to explore solutions to 
problems in technical and operational 
development. Staff openings for 
qualified personal. Call C. P. Lawless, 
GReenwood 7-1860. 


GENERAL ATRONICS 
Corporation 


ATRONIC PRODUCTS 
Incorporated 


One Bala Avenue, Bala-Cynwyd, Pennsylvania 
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Books 
(Concluded from page 66) 





Frequency-Power Formulas, by Paul Penfield, Jr 
‘60, Assistant Professor of Electrical Engineering at 
M.I.T. (The M.LT. Press and John Wiley & Sons, Inc.. 
$4). 

Iterative Arrays of Logical Circuits, by Frederick C 
Hennie, 3d, °55, instructor in Electrical Engineering at 
M.I.T. (The M.I.T. Press, $4.95). 

Modern Physics Buildings, Design and Function, a 
project of the American Association of Physics Teachers 
and the American Institute of Physics supported by Edu- 
cational Facilities Laboratories, Inc. (Reinhold Publish- 
ing Corp., $13.50). 

Social Factors in Economic Development: The Argen- 
tine Case, by Tomas Roberto Fillol, °60, a book based 
on his master’s thesis which won the E. P. Brooks Prize 
in 1960 (The M.L.T. Press, $3.75). 

The Thermal Processing of Food, by Samuel A. Gold- 
blith, °40, and J. T. R. Nickerson, ’32, of the M.I.T. 
Department of Nutrition, Food Science and Technology, 
and M. A. Joslyn of the University of California (The 
Avi Publishing Company, Inc., Westport, Conn., 
$16.50). The book is dedicated to the late Bernard E. 
Proctor, °23, and the royalty from it will go to the 
Proctor Memorial Scholarship Fund at M.I.T. 

Transmission of Information, a statistical theory of 
communications, by Robert M. Fano, ’41, Professor of 
Electrical Communications at M.I.T. (The M.I.T. Press 
and John Wiley & Sons, Inc., $7.50). 








BLUDWORTH 
MARINE 


A Leader in Electronics 


FOR MORE THAN 35 YEARS, BLUD- 
WORTH MARINE has designed and pre- 
cision-built electronic equipment and nav- 
igational aids for the Government con- 
struction companies and the Shipping 
Industry, for installation on naval vessels, 
passenger liners, cargo ships and other 
vessels throughout the world. 

SURVEY DEPTH RECORDERS * RADAR 

RADIO DIRECTION FINDERS * RADIO TELEPHONES 

SONAR * UNDERWATER TV CAMERAS 

UNDERWATER METAL LOCATORS * “POWER DIVERS” 

Brochures mailed on request 

Worldwide sales and service. Write for 

name of dealer nearest to you 

BLUDWORTH MARINE DIVISION 
STATES ELECTRONICS CORPORATION 
846 MAGIE AVENUE, ELIZABETH, N. J. 
W. C. BLAISDELL, President 
VIA ‘24 
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LAUNCHING A NEW PRODUCT? 























Start with “The STATE STREET’ 


efore you reach the point of unveiling that new 
“baby” of yours, there has to be a considerable 
amount of work and planning done, as you well know. 


And without question, the better your prelim- 
inary planning, the better your chances for success. 


We venture to suggest that we may be helpful in 
making your good planning even better. We possess 
considerable resources experience- wise, money- 
wise, and otherwise. Their application to your new 
enterprise could make a big difference. 


Phone, write or visit us at your first opportunity. 






BOSTON ACHUSETTS 


Member Federal Deposit insura nce Corporation 

















Life, Science, and Inner Commitment 
(Continued from page 45) 


We can no longer be apathetic to the problem of 
materialism which has widely proclaimed its militant 
program: the conquest of men’s minds. Mere shrugging 
off the crass aspects of materialism as contrary to an 
ill-defined attitude—‘the democratic way of life’— 
will not suffice. In view of the global dangers created 
by science and the heightened responsibilities thereby 
incurred, a middle, neutral course is not possible. Need- 
ed is a positive affirmation of the world view on which 
we propose to meet the problem and chart our course. 


The Idealistic Alternative: 
Prophetic Faith as Guide to Values and Moral Judgment 


Man finds communication with God and knowledge of 
His visitation through inner spiritual discernment, a 
phenomenon not susceptible to proof or disproof by 
evidence deducible from science or by the logic of 
philosophy. Therefore at some time in his evolutionary 
history, in addition to his conscious cognitive powers, 
man appears to have acquired this inner discernment 
of reality not based on information derived from sen- 
sory mechanisms. Perhaps this discontinuity, described 
in the symbolism of prophetic faith, is significant for an 
understanding of man. Survival in the springtime and 
summer of our world’s history was determined for 
worms and dinosaurs by selection pressure and adap- 
tive fumblings of genetic evolution. In the last “min- 
utes” of our planet’s history, presumably since acquir- 
ing inner discernment, man seeks survival for endless 
further becomings, or, in the terminology of prophetic 





faith, salvation. Symbolically having tasted of the fruit 
of knowledge—culminating in science as we know it— 
and having gone far on the way toward subjecting all 
things to his dominion, man still has the ancient failing: 
inability or unwillingness to look at his Creator with 
spiritual discernment and therefore inability to look at 
his fellow-man with love and compassion. 

If the eyepiece of a microscope is removed, no image 
is seen and the nature of the object under investigation 
is not revealed. But an image is perfectly and instantly 
observed when the eyepiece is inserted into the optical 
path. The wish to insert the spiritual eyepiece and to 
obtain comprehension of God that permits one to say 
“I know Whom I have believed” is conveyed by God in 
Spirit and in truth, not in creeds, words, knowledge, or 
science. The encounter with God is an exclusively per- 
sonal matter; its realization and interpretation de- 
pends importantly on factors of human origin, culture, 
and tradition. To me as a professing Christian the eye- 
piece is Christ and the revealed image of God suffices 
for salvation and guidance on the way. Occasionally in 
world history, when the accumulated dust of creedal 
dogmas and man-made idols settles upon the eyepiece 
and obscures the divine Image, it is necessary to wipe 
away the artifacts, not with the rough cloth of crusades 
that would scratch the delicate glass but with the soft 
fabric of dedicated criticism. Periods of great discovery 
tend to bring questioning and reappraisal of theological 
and philosophical tenets. The period that saw the voy- 
ages of discovery and the Copernican revolution also 
witnessed the Reformation. Possibly the current un- 
precedented forward thrust of scientific discovery will 

(Concluded on page 72) 
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Baloney Rolls, Banana Rolls 
Crazy Rolls... 

What do you call them? We 
MOUNT HOPE ROLLS and 
WHEELING EXPANDERS. 

There’s no argument about their 


th, for protecting cloth from wea 


y centers, loss of width and dis 
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mur Technical Data Sheets, 
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f Cloth Handling Problems.” 


Mount Hope Makes the Following Equipment for the Textile, Paper and Plastics Industries 


@ Free Wheeling Expanders @ Non-Stop, Twist-Free Cloth @ Tension Controls 

@ Vari-Bow Expanders Openers @ Textometer 

@ Automatic and @ Precision Guiders (Woisture Control) 
Push Button @ Floating Roll Guides @ Web Viewer 
Bow and Skew Weft @ Selvage Uncurlers @ Other Specialized 
Straightening Equipment @ Continuous Roll Feeds Equipment 

The following are Registered Trade Marks: Mount Hope; Bow Skew Liner; Free-Wheeling Expanders 


Volume 1, Number 1 


Save $125 A Day With Each CRF 
A typical Print Room has operating costs 
averaging $125 an hour. A printing ma- 
chine running 24,000 yards per shift in 
000 yard rolls is stopped 12 times a shift. 

The resulting lost time and cloth spoilage 
could be costing you $125 a day or more 
per machine. A Mount Hope CONTINU 
OUS ROLL FEED can pay tor itself out 
f savings in a few months and then go on 
paying dividends year after year after year 
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Web Viewer Stops Motion, 
Shows Every Inch of Length 
and Width of Web 
Now with Mount Hope's remarkable ne 
Barr & Stroud WEB VIEWER you an« 
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Principal 


J The Mount Hope System 
ii many textile firms hundreds 
and thousands of dollars. 
If you would like an engineering survey 
designed to uncover ways and means 
of saving money in your cloth handling 
operations, contact us for details. 


For more information on the products mentioned above or on any cloth handling problem, contact Mount Hope 
or check the Reader Service Card. Please write in on the card the product(s) you are interested in. 
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GEARS 


Designed and 
Manufactured to meet 


YOUR 
Production Requirements 


Custom Gears Exclusively 


DIEFEN D‘O:AF 


GEAR CORPORATION 
SYRACUSE 1, N. Y. 

















Established 1929 


A. M. KINNEY, INC. 


Consulting Engineers 


Cincinnati & Columbus, Ohio 





Complete professional services in such fields 
as mechanical, electrical, civil, structural, 
sanitary, and hydraulic engineering. Archi- 
tectural services incident to engineering. 


M.I.T. alumni associated with our organiza- 
tion and its affiliates: 
O Russell W. Bandomer ‘36 
O Charles H. Burchard ‘38 
O Herbert J. Connington ‘42 
O Alfred H. Hunter ‘48 
0 James R. Crowdery ‘49 














Life, Science, and Inner Commitment 
(Concluded from page 70) 






bring a similar much needed forthright restatement of % 
the essence of faith, the removal of divisive trivia and 7 
human incrustations that offend both reason and spirit, 7 
and a seeking for broader understanding and world- © 
wide communion. Such a consummation is devoutly de- 7 
sired and may be essential if the decades now upon us 
are to actuate nascent potentialities for new and richer © 
fulfillment rather than degeneration to a new dark age 

begotten of knowledge and power but devoid of love 7 
and inner commitment. 










Need for Personal Affirmation of Commitment 





Lack of inner aim was identified by Professor Paul 
Tillich in his M.I.T. Centennial lecture as a salient fac- 
tor in producing frustration, anxiety, and a sense of 
meaninglessness in Western culture at midcentury. Our 
genius for efficient production of means, though dedi- 
cated to no profound end, compounds the problem and 
fails to offer the ingredient that will ensure true free- 
dom. 

More deep-seated than is commonly realized is the 
concern for security—economic, military, and most of 
all ideological—as a necessary guarantee of freedom. 
Professor John Macmurray succinctly states in his pro- 
vocative book Conditions of Freedom’: 








We flatter ourselves too much when we imagine we 
love freedom and strive wholeheartedly towards free- 
dom. On the contrary; there are few things that we 
fear so much. No doubt we find the idea of freedom 
most attractive; but the reality is another matter. For 
to act freely is to take a decision and accept the conse- 
quences. . . . I see history, in its concrete reality, not 
as Man’s struggle to win his freedom in a world that 
frustrates his efforts; but as a record of the twists 
and evasions by which men seek to escape from free- 
dom in a world which thrusts it remorselessly upon 
them. . . . Here then is the paradox of freedom. We 
are free to choose between freedom and security. This 
choice is not voluntary nor is it once for all. It is com- 
pulsory and it is perpetually recurrent. . . . For the 
demand for security is the reflection of our fear; while 
freedom is the expression of our own reality. If we use 
our freedom to escape from freedom we frustrate our- 
selves; if we persist in this choice we destroy our- 
selves. .. . There is no security for us except in 
choosing freedom. For our insecurity is our fear, and 
to choose freedom is to triumph over fear. 
























To achieve true freedom, we should be willing to 
subject to critical scrutiny our deepest inner aims, to 
refine and distill them until their essence is so clear that 
we can with surety bespeak them to others, and, most 
importantly, install them as precepts along with other 
values that integrate and actuate our being. 

To each of us as individuals comes the call for deep 
commitment to what we believe, to live at the level of 
the truth we know. May each of us be granted the 
needful wisdom to choose that better part that man can- 
not take away and that can give inner fulfillment and 
true freedom—freedom to mount the altar stairs of 
human destiny. 
















7. Macmurray, J., Conditions of Freedom (London:Faber and Faber 
Ltd., 1950). 
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capturing the spirit of research... 


This is IBM’s new research laboratory 
dedicated on April 25, 1961, as the Thomas 
J.Watson Research Center. It is the head- 
quarters for IBM’s world-wide research 
activities, and is the largest laboratory in 
the world devoted to computer research. 

Functional design and bold use of natu- 
ral materials achieve unity of site and 
structure in the rolling countryside of 
Yorktown, New York. Inside this facility, 


IBM scientists pursue programs in the 
physical sciences, mathematics, engineer- 
ing sciences, and the evolution of ex- 
perimental systems and machines. The 
constructive thinking and the scientific 
achievements of our research staff will 
provide the basis for new and improved 
IBM products, and will contribute to the 
body of knowledge so vital to the scientific 
community-at-large. 





Individuals Noteworthy 
(Continued from page 10) 





Admissions Director 

To succEeED Professor B. Alden 
Thresher, ’20, as Director of Admis- 
sions, M.I.T. has named Roland B. 
Greeley, Professor of Regional Plan- 
ning. 

Professor Thresher, who retired 
June 30 after serving 25 years in 
this post, built into the admissions 
process a scope that carries it far 
beyond the mere calculation of 
credits from preparatory schools. 

Professor Greeley has been at the 
Institute for 16 years and has been 
chairman of the Faculty Advisers 
Council for the last two years. He 
hopes to continue to broaden the 
base for selecting entering students, 
and plans to emphasize various field 
programs designed to bring about a 
better understanding of M.L.T. 


Military Awards 

Awarps for outstanding achieve- 

ment were presented to 55 cadets 

and midshipmen at M.I.T. at the 

Military Day exercises on May 9. 
Superior Cadet awards from the 

Department of the Army went to 


Roland B. Greeley 


Peter Buttner, ’61; Oscar Orringer, 
61; Arthur B. Krewinghaus, ’63, 
and John P. Downie, ’64. 

The professor of Naval Science 
Award went to Steven N. Goldstein, 
‘61. And the professor of Air Science 
Awards were to Michael P. Feder, 
61; Robert R. Barthelemy, ’62; 
Kenneth L. Weyler, ’63; and Ed- 
ward L. Arnn, Jr., ’64. 


Honors to Alumni 
MEDALISTS and recent recipients of 
other distinctions include: 

Thomas C. Desmond, ’09, the 
Eloise Payne Luquer Medal, by | 
the Garden Club of America. . ..@ 
Frederick H. Norton, ’18, the De- 
sign Division Award, by the Amer- 
ican Ceramic Society . . . Samuel 
Schenberg, ’20, the Honor Scroll 
Award, by the New York Chapter, 
American Institute of Chemists; 

Barrett G. Hindes, ’22, an honor- 
ary doctorate of laws, by Pepperdine 
College, Los Angeles... R. 
George Rincliffe, ’23, the 1961 
Award of the Philadelphia Public 
Relations Association . . . JohnG. 
Trump, ’33, the 1961 Lamme Gold 
Medal, by the American Institute of 
Electrical Engineers; 

William E. Leonhard, ’40, the 
Newman Medal, by the Society of 
American Military Engineers .. . 
Robert D. Cutkosky, ’55, the Silver 
Medal for Meritorious Service, by 
the U. S. Dept. of Commerce. . 
William R. Leitch, ’56, the Jesse H. 
Neal Editorial Achievement Award, 
by the Associated Business Publica- 
tions. 

(Continued on page 76) 
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Congratulations 


M.1.T. 


on Your 100 Years 
of Dedication to 
Municipal and Industrial 
Advancement 
Through Education 


B-]-F Meters, Feeders and Controls for Positive 
Control of Materials Flow — Serving Municipalities and 
Industries Since 1820. 





iF) Industries 
BUILDERS-PROVIDENCE + PROPORTIONECERS + OMEGA 


METERS © FEEDERS * CONTROLS / CONTINUOUS PROCESS ENGINEERING 


Philip A. Weich '25 
Calculator 


Winthrop W. Adams '33 
Director Sales Development 


Cornelius J. Wilson '35 
Senior Systems Engineer 


GRADUATES 


William L. Sammons '43 
Vice President — Gen’! Sales Mer. 


Robert S. Buxton '45 
Senior Systems Engineer 


Daniel L. McGuinness, Jr. '50 
Assistant to Product Manager 
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FORCES FOR CHANGE 


National Training Laboratories Announces its 1961-1962 Programs for INDUSTRIALISTS 


Forces for change—whether from automation, the population burst, shat- 
tered smugness about international competition, or from other directions 
—all are creating new and difficult problems of human management in to- 
day’s business NTL, in its unique, world-renowned programs, with 
tested application over 15 years, has for its aim the improvement of the 
abilities of American business executives to deal with the problems of 
change The faculty is chosen from the leading research and training 
centers in this country which are concerned with modern organizational 
problems. Literature upon executive request. NATIONAL TRAINING LABORA- 
TORIES (a non-profit organization), NATIONAL EDUCATION ASSOCIATION, 
1201—16th St., N. W., Washington 6, D. C. 





KEY EXECUTIVE CONFERENCES MANAGEMENT WORK CONFERENCES 


for high level management only for corporate executives, 
Session I! (Sth annual program) department heads, and staff men 


September 4-15, 1961 
NTL Conference Center 
Bethel, Maine 


Session | (6th annual program) 
January 21-February 2, 1962 Arden House 
Onchiota Conference Center Columbia University’s Harriman Campus 


Sterling Forest, Tuxedo, New York Harriman, New York 


Sessions |, Il, and III (7th annual program) 
October 29-November 10, 1961 
January 21-February 2, 1962 
March 18-30, 1962 
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Individuals Noteworthy 
(Continued from page 74) 





Awards to Students 


AT THE M.I.T. Student Awards Con- 
vocation on May 10, Compton 
awards were presented to Peter R. 
Gray, °61; Jerome H. Grossman, 
61; Kenneth Kotovsky, ’61; Arthur 
H. Rogers, Jr., °61; David L. Wil- 
liams, °61; and Samuel J. William- 
son, 61. 

The Robert T. Haslam Cup went 
to John P. O’Connell, 61; the Blon- 
der Tongue Foundation Award to 
Elwyn R. Berlekamp, °62; and the 
Kendall Company Award to Joseph 
Martins, ’61. 

The Outstanding Freshman 
Award was given to Allen J. Lueb- 
bers, 64; and the Phi Lambda Upsi- 
lon Award in Freshman chemistry 
to Martin T. Poe, Jr., °64. 

The Clifford Award went to Jo- 
seph R. Skendarian, ’61; the Coch- 
rane Award to David W. Latham, 
61; and the Q Club Award to 
Wayne R. Matson, °64. 

The Athletic Manager of the year 
was Philip S. Schmidt, 62; and the 
athletic administration’s awards went 


to (gold) W. Henry Wagner, 61, 
Thomas G. Burns, ’62, and Joseph 
R. Skendarian, °61; (silver) John 
F. Arens, °61, Richard U. Bayles, 
°63, Peter Buttner, ’61, and James 
W. Kesler, °62; (certificates) Paul 
T. Robertson, ’61, Richard B. Stein, 
62, Peter E. Thurston, 62, and 
Philip S. Schmidt, ’62. 


In Physics Department 


TO RELIEVE Professor Nathaniel H. 
Frank, °23, for a year, Professor 
William W. Buechner, ’35, has been 
named acting head of the M.LT. 
Department of Physics. Professor 
Frank expects to help develop the 
Institute’s new Science Teaching 
Center. 

Professor Buechner, an outstand- 
ing nuclear physicist, was associated 
for many years with Professor Rob- 
ert J. Van de Graaff and formerly 
served as associate director of the 
High Voltage Laboratory. 


Academy Fellows 


THE American Academy of Arts and 
ciences has elected Hudson Hoag- 
land, ’°24, as its new president and 
Professor William P. Allis, ’23, of 
M.I.T. as its vice-president for 


mathematical and physical sciences. 
Newly elected fellows of the Acade- 
my include the following members 
of the M.I.T. Faculty: Stephen H. 
Crandall, °46, Peter Elias, ’44, Rolf 
Eliassen, ’°32, Carl W. Garland, Ed- 
ward N. Lorenz, ’43, Frank A. Mc- 
Clintock, °42, Ithiel D. Pool, Paul 
N. Rosenstein-Rodan, Irving E. Se- 
gal, Joseph J. Snyder, °44, Patrick 
D. Wall, and John S. Waugh; also, 
Richard S. Leghorn, °39, of Itek 
Corporation. 


In Food Technology 


AS ITS CHAIRMAN, the Northeast 
Section of the Institute of Food 
Technologists has chosen Associate 
Professor John T. R. Nickerson, *32, 
of M.I.T., who was formerly chief 
chemist of the Birdseye Frozen 
Foods Corporation. 

The Institute of Food Technol- 
ogists was founded as a result of 
two international conferences at 
M.I.T. and its first president was 
Samuel C. Prescott, "94. The late 
Bernard E. Proctor, ’23, and Samuel 
A. Goldblith, *40, and Ernest E. 
Lockhart, ’34, were among Professor 
Nickerson’s predecessors in office. 

(Concluded on page 78) 





Join Sanders Associates in Nashua, New Hampshire 


“The company is interested in NEW ways of doing things”. . “work is carried 


‘circuit design here goes 


on above the average level”. . .* 


all the way from DC through microwave”— 


— so say Engineers who have joined Sanders Associates 


in the past few months. 


Such progressive philosophy has led to this young 


\' 


Opportunities 


Q* 
ow are available 


MICROWAVE MANAGER 

Requires extensive microwave systems 
design background and ability to direct 
engineering activities in microwave systems 





for radar and missile applications — standard 
components and stripline techniques including 

antenna systems and stripline modules. Must be 

capable of both technical and administrative supervision. 


TRANSISTOR CIRCUITRY CONSULTANT 


company’s growth from 11 engineers to 1800 
employees in only 10 years, with a current 
contract backlog of over $50 million. 


Still furtt i See for 

; a mn — me : ed fo a To provide technical guidance at the Corporate level on a wide 

pioneering programs in many advanced variety of transistor circuit design problems. Requires ability 

areas including phased array radar Y to design detailed circuits rapidly. 
, 





pulse doppler radar systems, 
. Space radar and 
communications _ 
systems. 4 












All qualified applicants will receive 
consideration for employment without 
regard to race, creed, color or 

national origin. 


If you are interested in working 

on the threshold of the state-of-the-art, 
untethered by conventional techniques, 

send a resume now to R. W. McCarthy. 


3 to 8 years experience. For design and development of 
receivers for military applications. Experience should include 
design of low noise front ends, IF strips, AGC circuitry and 
application of image rejection techniques. All transistorized. 


For design and development of transmitters, VHF-UHF and 
microwave frequency range, tubes, pulse modulators, power in 
excess of 1 kilowatt for military and airborne applications. 


RECEIVER DESIGN ENGINEERS 


BS in EE or Physics. 
TRANSMITTER DESIGN ENGINEERS 





(In the New Hampshire bill country about an bour from downtown Boston) 


ye SANGERS ASSOCIATES, INC. 


NASHUA, NEW HAMPSHIRE 
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Photomicrographic study of fibers in experimental samples of paper is a regular procedure 
in the Analytical Laboratory of Fitchburg’s Research and Development Department. 


Need A Technical Paper? 


FITCHBURG Can Fill Your Needs 
From Development to Delivery 


Do you have a problem involving 
technical or special papers? We'd 
like a try at solving it. For at Fitch- 
burg you'll find an unusual combi- 
nation of experienced research men, 
skilled paper makers and a manage- 
ment willing to stake its reputation 
on the ability to come up with the 
right answer to technical paper 
problems. 

Fitchburg Paper Company is set 
up to handle research and develop- 
ment work on technical papers, and 
interpret laboratory projects into 
commercial scale production. 

It’s no mere happenstance that 
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our list of customers looks like the 
Blue Book of paper-using firms whose 
standards demand the very finest 
in quality. These people know from 
experience that they can depend 
upon Fitchburg Paper Company to 
fill their needs—from development 
to delivery. Many of them who 
started with a technical paper de- 
velopment inquiry have become 
regular carload purchasers. 

If you require a technical paper to 
serve some special need, we’d like 
to hear from you. It won’t cost you 
anything, and it can save you time 
and money. 


FITCHBURG PAPER COMPANY 

Mills and Offices at Fitchburg, Massachusetts 

New York Office—250 Park Avenue, New York 17, N.Y. 
Decotone Products Division—Fitchburg and Westminster, Mass. 
Decotone Central Corporation—Cleveland, Ohio 





FITCHBURG 


REPRODUCTION PAPERS FOR 
Diazo Coating 

Electrofax 

Facsimile 

Photocopy 
Transparentizing 

Verifax 

Xerox 


PLASTIC SATURATING BASE PAPERS 

Decorative Overlays 

Solid Colors 

STANDARD AND SPECIALTY 

PAPETERIES AND OFFSETS FOR 

Commercial Lithography 

Greeting Cards including 
Parchments 

Textbooks 


CONVERTING PAPERS FOR 
Box Coverings and Linings 
Gumming 

Multipart Business Forms 
Printing 

Specialty Coatings 
Surgical Applications 
Wallpapers 


DECOTONE PRODUCTS DIVISION 
Decorated Papers For 

Plastic Saturating 

Flexible Packaging 

Gift Wrap 

Special Trade Marks 

Woodgrain Wallboards 
Decorated Foils and Films 
Transparentized Technical Papers 
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Individuals Noteworthy 
(Concluded from page 76) 





Faculty Notes 


THE National Academy of Sciences 
has elected President Julius A. 
Stratton, ’23, of M.I.T. to a four- 
year term as vice-president... . 
The National Council of Catholic 
Men has acclaimed Professor John 
C. Sheehan for intellectual leader- 
ship in the physical sciences. . . 
The Hitchiner Manufacturing Com- 
pany has elected Dean Howard W. 
Johnson of the School of Industrial 
Management to its board of direc- 
tors. . . . The University of Chi- 
cago has conferred an honorary 
degree on Paul A. Samuelson, Pro- 
fessor of Economics. . . . Lawrence 
College has awarded an honorary 
LL.D. degree to M.I.T. Vice-Pres- 
ident James McCormack, ’37. 

The U. S. Department of State 
has announced educational ex- 
change grants to Warren Ambrose, 
Professor of Mathematics, to lec- 
ture in Brazil; to Francis E. Low, 
Professor of Physics, to conduct re- 
search in Rome; to Malcom W. P. 
Strandberg, ’48, Professor of Phys- 


ics, to lecture in France; and to 
Roland D. Parks, Associate Profes- 
sor of Mineral Industry, to lecture 


in Egypt. 
Luis de Florez Awards 


M.I.T. STUDENTS receiving the Luis 
de Florez Awards for outstanding in- 
genuity in engineering this year 
were (in Aeronautics and Astro- 
nautics) Brent W. Silver, ’61; Earl 
U. Biven, ’61; and David J. Coker, 
62, with David C. Ives, ’62; and 
(in Mechanical Engineering) Wil- 
liam T. Brydges, 3d, ’62, with Hugh 
A. Thompson, ’62; Juan Emilio 
Maryssael, ’62; Carl D. Andrysiak, 
‘61, with Henry S. Averette, ’62; 
and Hugh A. Thompson, ’62, with 
David N. Wormley, ’62. 


Senior Executives 


THE M.1L.T. School of Industrial 
Management’s 10-week course for 
mature business executives this 
spring was taken by men from 13 
states and three foreign nations. 
The men and the companies nomi- 
nating them were: 

Carl A. Ball, Jr., Southern Paci- 
fic Company; Clarence J. Bryan, 
Kingsport (Tenn.) Utilities, Inc.; 
Robert E. Conary, Texaco, Inc.; 












THOMAS E. 


SEARS 


INCORPORATED 


INSURANCE 


Special and skillful handling of 
unusual insurance and reinsurance problems 
Thomas E. Sears (1882-1958) ’03 

Thomas E. Sears, Jr. °32 

Hugh L. Walker ’24 


BOSTON 


Park Square Building 
31 St. James Avenue 
Telephone 


HA 6-8300 
















Harry G. Crook, Westinghouse 
Electric Corporation; Harold 0. 
Flynn, Chevrolet Motor Division, 
General Motors Corporation; Wil- 
liam C. Hayes, Singer Manufactur- 
ing Company; Friedrich W. A. 
Koenig, Singer Nahmaschinenfab- 
rik Karlsrule Aktiengesellscha‘t; 
Billy J. Lancaster, Atlantic Refin- 
ing Company; Karl F. Lang, H. J. 
Heinz Company; Patrick B. Lyons, 
Western Electric Company, Inc.; 
James G. McCurdy, ’48, Puget 
Sound Bridge and Dry Dock Com- 
pany; Ernest W. McNeil, Jr., Esso 
Standard Division of Humble Oil 
and Refining Company; Orville H. 
Miller, Scott Paper Company; 
Pierre C. Monnoyer de Galland, 
Office d’Exploitation des Transports 
Coloniaux; James D. Neill, Camp- 
bell Soup Company, Ltd.; James C. 
Phelps, Continental Pipe Line Com- 
pany; Loring W. Powell, John 
Hancock Mutual Life Insurance 
Company; John F. Probst, South 
Bend Lathe, Inc.; Leo R. Silliman, 
Republic Steel Corporation; Ray- 
mond Thompson, Kennecott Cop- 
per Corporation; Boyd R. Willett, 
Standard Chemical Limited; and 
Lloyd H. Wilson, Lockheed Air- 
craft Corporation. 





H. H. Hawkins 
& Sons, Co. 


236 Washington Street 


Newton, Mass. 


Builders 
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THE BREADTH AND DEPTH OF 


MELPAR: PROJECT PROBE 














Project Probe consists of the division of INDICATIVE OF THE AREAS OF ACTIVITY PRESENTLY 
research activity that slices horizontally BEING PURSUED IN PROJECT PROBE ARE: 
through the areas of pure and applied Bionics Heterogeneous Reactions 


physical, biological and engineering sci- Basic Metallurgy Electrochemistry 
Basic Ceramics Millimeter Wave Research 


ences. The basic philosophy of the pro- - ; 
; P >»P y P Crystal Physics Neurophysics 

gram rests on the premise that only by Cryogenics Reseuiion 

such cross-disciplinary investigations and Communication Research Stellar Phenomenon 


by a deep penetration into the fundamen- Data Processing Research NMR 

tals of science will true advances in elec- High Temperature Measurements _— Solid State Physics 

tronics be forthcomine High Pressure Physics Magnetohydrodynamics 
o° Logic Connectives Adaptive Programming 

: : : Mathematical Circuit Synthesis Microbiology 

Melpar Project Probe is not restricted to Mathematics Microwave Optics 

a fixed family of products, but aims at ex- Pattern Recognition Enzymology 


pansion of knowledge and improvement Physical Chemistry Upper Atmosphere Physics 
Organic Chemistry Optics 


of capability. Semiconductor Physics Oceanography 

' ” Be F Radiochemistry Electromagnetics 
Melpar is seeking scientists and engineers Thin Film Physics ESR 

with creative ability and scientific curi- Inorganic Chemistry Masers 


Osity to participate in any one of the areas Lasers Biochemistry 
Speech Compression Biophysics 


of this Probe. Infra-Red Research Biology 











Scientists and engineers who are interested in participating 
in MELPAR: PROJECT PROBE. are invited to write to F. J. 
Drummond, 3339 Arlington Boulevard, Falls Church, Virginia. 


All Qualified Applicants Will be Considered di : 
Regardless of Race, Color or National Origin. A Subsidiary of Westinghouse Air Brake Company 
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Trend of Affairs 
(Continued from page 33) 





Engineering on the Moon 


WHEN men explore space, Professor A. M. Gaudin of 
M.I.T. thinks, they will feel young and dashing again, as 
they did “in the great age of travel and discovery made 
possible by da Gama,, Columbus and Magellan.” On 
the moon, however, they will find conditions that will 
both challenge engineers to devise new processes and 
heighten their gratitude for the earth’s blessings. 

“Separation Engineering on the Moon” was the sub- 
ject of the Extractive Metallurgy address that Professor 
Gaudin gave this year for the Metallurgical Society of 
the American Institute of Mining, Metallurgical, and 
Petroleum Engineers. 

On the moon, he pointed out, objects will weigh only 
one-sixth as much as here, the atmosphere will be ex- 
tremely tenuous, the range of temperatures great, and 
oxygen, water and fuel will not be readily available. 
Hence many operations now performed on earth will not 
be possible unless enclosed under pressure. Without 
coal, oil, natural gas, waterfalls, or winds, the customary 
ways of making electricity will be barred. 

If water is used, it will have to be made or imported, 
so its recovery will be highly important. Pneumatic grav- 
ity separation may be more attractive than water gravity 
separation, or heavy liquids may be substituted for wa- 
ter, since all liquids will cost a small fortune per pound. 
Electrical and magnetic separation techniques are likely 
to be more appealing, too. 
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The only place where the lunar environment appears 
more advantageous than terrestrial conditions to Profes- 
sor Gaudin is in the refining of nonvolatile metals for 
which vacuum removal of impurities is mandatory. Solar 
heating of the melted metal, with appropriate stirring, he 
thinks, might provide a quality product. 

“We are fortunate indeed,” he concluded, “to be 
living on a planet that has water and air, for, without 
these fluids, problems, even in the inanimate world of 
metals, become enormously more difficult. 

“The blessings of air and water in the range of con- 
centrations that we know have led to Life, and that in 
turn has given us the fuels which we waste with such 
zest! Perhaps it is not too late to turn some of our efforts 
in the direction of husbanding the use of this capital for 
our great grandchildren, and to put the intervening time 
to good use in developing alternative ways of getting 
energy.” 


For Cambridge Bus Riders 


A BUS STOP SHELTER for the corner of Massachusetts 
Avenue and Memorial Drive won the $100 William 
Emerson Prize in the M.I.T. School of Architecture 
and Planning this spring. John J. Whelan, Jr., °61, 
designed the eight-by-ten foot shelter for the compe- 
tition sponsored by the Alpha Chi chapter of Alpha 
Chi Omega, and the fraternity hopes to have it built 
to protect people from the sting of Cambridge win- 
ters. Mr. Whelan will be concerned henceforth, how- 
ever, with tropical architecture; he will represent Perry, 
Shaw, Hepburn and Dean, in Puerto Rico. 

(Continued on page 82) 
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TEXTILES 
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CONSTRUCTION MATERIALS 


FOODS 


Inquiries Invited 


Bos FatrsairN 


NOrwood 7-4270 





FORTE-FAIRBAIRN INC. 
FORTE ENGINEERING COMPANY DIVISION 
MASSACHUSETTS 


Electronic Moisture Content Analyzers 


Stan BREEN 
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ment, 


Manufacturers of Standard Portland Cement 


“PONCE” Brand. 


Under the direction and management of the Ferré 
family, which includes two MIT 


alumni: 


Luis A. Ferré, B.S., M.S., — 1925 
Herman Ferré, B.S.C.E. — 1931 
We are proud of our participation in Puerto Rico’s industrial develop- 


whose success reaffirms our faith in 
and free enterprise for the achievement of 
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Computers and Brain Research 


More highly trained young scientists are needed to 
exploit the potentialities of electronic computers in the 
study of human brains, Professor Walter A. Rosenblith 
of M.I.T. said at a recent National Science Foundation 
meeting in Washington. 

Since the computer is “the most general and flexible 
technological tool that man has produced,” he argued, 
it appears to be a natural tool for the study of brain 
functions. But most of the computing equipment now 
available was designed for calculations of a routine 
nature, and there is little need yet for such routine 
calculations in neurophysiological research. Computers, 
therefore, may have to be modified, or operated in dif- 
ferent ways, to be employed effectively in this field. 

Professor Rosenblith envisions a relationship between 
a scientist and a computer similar to that between a 
scientist and a microscope. To attain such a flexible, 
direct relationship, the gaps between computer tech- 
nology and biological science must be bridged. To some 
extent, he thinks, this can be done by team research, 
but the long-range goal should be to give young scien- 
tists the requisite combination of skills. Some research 
centers training such men, he suggested, should have 
special purpose computers and others should have gen- 
eral-purpose machines so operated that sizable groups 
can share their use. 

(Continued on page 84) 
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PHILCO CORP’S Lansdale Tube Division uses this “Train” of 
Barnstead Pure Water equipment in various manufacturing cycles. 
Operating cost is low because the greater part of the process 
water is repurified and fed back into the system for re-use. 
This “Train” includes a Barnstead 20 GPH High Purity Still, 150 
gallon, heated, ultra-violet equipped tank to prevent growth of 
nacteria, two BD-10 Holders with special high purity Supercart- 
ridges®, an MF® 200 Submicron Filter, and Heat Exchanger. 
Another example of Barnstead’s versatility in lowering manufac- 
turing costs. 


A. White, ’26 
T. Hartwell, ’28 


N. A. Everett, ’48 BMarnstead 


V. C. Smith, 48 STILL AND STERILIZER CO. 
S. Beran, °58 2 Lanesville Terrace, Boston 31, Mass. 
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Arklay S. Richards '19 Whitman A. Richards '53 








lh lila Come 


Manufacturers since 1938 
4 Winchester Street 
NEWTON HIGHLANDS 61, MASS. 
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Lowell Diplomas Awarded 





AT THE 57th graduation exercises of the Lowell Insti- 
tute School on May 25 in Kresge Auditorium, 43 students 
were awarded diplomas for completion of the two-year 
course and 61 students were awarded 78 certificates for 
advanced courses. 

Lawrence E. Beckley, ’42, himself a Lowell graduate 
in 1938, was the principal speaker. Mr. Beckley is ex. 
ecutive officer of the Aerospace Research Division, 
Department of Aeronautics and Astronautics at M.LT. 
He encouraged the graduates to continue their studying 
and reading, and to keep up with the technical develop- 
ments in their fields, so “that when that rare opportunity 
comes you will be able to make the most of it.” He 
emphasized that the increased space effort may result in 
budgets for research and development even greater than 
those for actual production. 

The Charles Francis Park Award to the outstanding 
Lowell Institute School graduate was presented to 
Robert Francis Lutz by Frederick M. Rasmussen of the 
Bethlehem Steel Company’s Shipbuilding Division. Mr. 
Rasmussen received this award himself in 1935. 

Professor Robert R. Shrock, Head of the Department 
of Geology and Geophysics, spoke on behalf of M.LT.,, 
and Ralph Lowell, a member of the M.I.T. Corporation, 
presented the diplomas and certificates. Dr. F. L. Fos- 
ter, °25, directs the Lowell Institute School. 

(Concluded on page 86) 











NEW INKS for 


The new Mylar, Acetate and Vinyl 
drafting surfaces demand new 
types of drawing inks. Higgins has 
met this problem with two new 
India inks designed just for plastic 
and water-repellent surfaces: 

HIGGINS NON-WATERPROOF BLACK (Red Carton) 

HIGGINS WATERPROOF PLASTICS BLACK (Bive Carton) 
Both inks have the built-in surface tension and 
capillarity to flow freely and keep definition of 
form when used with any drafting instrument. 
This includes lettering instruments and techni- 
cal fountain pens. Get your supply today. 


HIGGINS INb 60, INE. wrvonrs sew 


John Gianello, Class of 1908 
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Duffill 7 


CONSULTING ENGINEERS 





648 BEACON STREET, BOSTON 15, MASS. 
COMMONWEALTH 6-7070 


HUGH P. DUFFILL '20 
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The new National Life Insurance Building in Montpelier, 
Vermont is an outstanding example of the way Rock of 
Ages Building Granite adds beauty and a sense of perma- 
nence to the most modern buildings. 





Ralph Hart M.LT. °15 ROCK OF AGES 


Morris B. Hart M.LT. °21 Building Granite 





® for exterior walls ® rip-rap 
® floors ® ashlar walls 
® curbing ® facing 
The Hart Products Corp. R. S. GILLETTE, ‘36 /ROTR\ C. Y. FERRIS, Jr., ‘47 
1440 Broadway, New York 18, N. Y. President \QGES/ Chief Engineer 


ROCK OF AGES ® Barre, Vermont 














GERHARDT F. MEYNE COMPANY 


BUILDERS 


Commercial & Industrial Construction 


DoNALD W. FETTERS °32 CHICAGO, 6, 
President ILLINOIS 
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SYSKA & HENNESSY, INC. 


Engineers 


John F. Hennessy ’24 John F. Hennessy, Jr. ’51 





DESIGN ° CONSULTATION ° REPORTS 
MECHANICAL ° ELECTRICAL ° SANITARY 
VERTICAL AND HORIZONTAL TRANSPORTATION 
New York City 








Pumie H. Ruopes & ASSOCIATES 
Consulting Chemists 
Specializing in 
Resins and polymers. Raw materials, 
process and product development, 
Application and Marketing. 
2861 SIDNEY AVENUE CINCINNATI, OIO 


Punir H. Rropes °35 








CHAUNCY HALL SCHOOL 


Founded 1828. The School that specializes in the preparation 
of students for the Massachusetts Institute of Technology. 
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ALEXANDER KUSKO, INC. 
Consulting Engineers 
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G. V. Wooprey °55 C. A. RamMssorrom ’°55 





Trend of Affairs 
(Concluded from page 84) 





Oceanographic Progress 


Two NEW DEVICES developed by William S. von Arx, 
*55, of the Woods Hole Oceanographic Institution staff, 
were tested by the research vessel Chain on a long cruise 
this spring, and both appeared to work with a high de- 
gree of accuracy. One is a navigation system which 
combines a powerful telescope with a gyro system for 
accurate star fixes even in daytime, and the other is a 
shipboard gravitometer which incorporates a steel ball 
settling slowly in heavy oil so that it is not affected by 
ship motion. 

The Chain had two dozen scientists aboard, engaged 
in a great variety of studies. Some of them found strong 
evidence during this cruise of an Atlantic equatorial 
countercurrent, which appears to be a very complicated 
stream with characteristics similar to those of the Crom- 
well undercurrent located previously along the equator 
in the Pacific. 


On the Biological Frontier 


MOLECULAR BIOLOGY has already shown us a great deal 
about the mechanism of virus infection, and given us 
“a substantial insight into the nature of life itself,” Alex- 
ander Rich, Associate Professor of Biophysics at M.I.T., 
told Voice of America listeners this summer. 

His lecture on “Nucleic Acids and the Physical Basis 
of Inheritance” was one of a series broadcast to explain 
recent advances in the life sciences. The American In- 
stitute of Biological Sciences advised the Voice of Amer- 
ica in planning these lectures and expects to publish the 
complete texts in book form this fall. 
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JACKSON & MORELAND INTERNATIONAL, INC. 
Engineers and Consultants 
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ICBM stage separator MERCURY escape rocket 


IRBM cox vent valve 





SCOUT base section IRBM container 


SHOCK TESTIN 


ri 





ICBM helium sphere » 





R&D telemetry system | 


IRBM gas generator 


Largest testing company in the missile/aircraft field, 
Wyle offers unduplicated capabilities for tests involv- 
ing the dynamic environments. These capabilities 
include: 16 vibration systems, up to 100,000 Ibs force, 
Sine wave and random; eight shock machines, in@fud- 
ing 3” and 6” Hyges; 5 centrifuges, up to 20’ diameter; 
Foto an} elial-1emmy40h-er-lorel-11-1¢-)d[elamme-laleMmctol01@h len '/1el¢-1dlea) 
machine; and, for simultaneous use with any of these, 
temperature, altitude, and/or humidity and/or full- 
Yor-1(-mm a0 laren dlelal-1 Mme) 9l-1¢-1 eles me) audi acel-lih ame- lah ae-1-) ecelar-le] dion 
airborne, or ground support component or sub-system. 





IRBM thrust chamber 


CBM helium naib 
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AIRCRAFT electronics GSE pressure gauge 
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ICBM helium valve SCOUT recovery system 





AEC special project 


IRBM thrust reverser 
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Further information concerning this new process may be obtained from 


HOECHST-UHDE CORPORATION 


350 Fifth Avenue, New York 1, N. Y. 
8204 Empire State Bidg. 


























a ee: | 





a(-hfb) versus frequency for a diffused-base 
transistor, as measured with Type 1607-A Bridge. 





Tunnel-diode impedance characteristics plotted to 
determine approximate values for the self-resonant 
and resistive cut-off frequencies. 











Type 1607-A Transfer Function 
and Immittance Bridge... #1775 


— 
Measures every Characteristic 


of Semiconductor Devices from BeERCmRielem \ le 


TRANSISTORS — hy,, hy, hy, hi, hop, hoe — all short-circuit admittance 
and open-circuit impedance parameters. 
TUNNEL DIODES — equivalent circuit parameters: series L, series R, shunt C, 
negative R...resistive cut-off frequency, self-resonant frequency. 


* DIRECT-READING for all measurements. * MEASURES VACUUM-TUBE TRANSADMITTANCES 
* BASIC ACCURACY is 5%. as well, under high frequency, dynamic conditions 
’ ...7-pin miniature, grounded-cathode Tube Mount 
* BIASING TERMINALS for application of dc bias to available (Type 1607-P201, $75.) 
component under test; special model accepts as much 
as 2.5 amps. 
LOW R-F SIGNAL APPLIED — may be held below 5 mv 
for transistor measurements. 


* TRANSISTOR TEST MOUNTS AVAILABLE: 


* Type 1607-P101 * Type 1607-P102 
(0.200-in.-pin-circle, (0.200-in.-pin-circle, 
common base, $60.) common emitter, $60.) 


calibration is dependent only upon permanent physical (0.100-in.-pin-circle, (0.200-in.-pin-circle, 
dimensions. common base, $65.) tetrode, $65.) 


This Instrument Takes In Stride Advances In Solid-State Devices — 
it can measure all theoretical two-, three-, and four-terminal characteristics 
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